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Why the 1936 OLDSMOBILE 

is" THE BIG NEW CAR THAT HAS 

Everything /' 




T?OR 1936, Oldsmobile offers a big, new 
-T 90 h.p. Six and a luxurious, new 100 h.p. 
Eight . . . both with new Style-Leader Styl- 
ing • . . newly enriched interiors . . . 
smoother, livelier power . . . and all the 
modern fine-car features — some of which 
are shown below. Because Oldsmobile 
gives you all that is new and better — with 
nothing slighted and nothing omitted— the 
1936 Oldsmobile is known everywhere as 
"The Big New Car That Has Everything!" 




Electro • Hardened Alumi- 
num Pistons . , . reduce 
weight of these reeiprocat- 
ing part" by 50 <^ ; increase 
bearing lift- 100* % ; develop 
new nmootbneM, 

Super - Hydraulic Brakes 
. . . self-energizing, always 
equalized and completely 
weather-Healed, they assure 
smooth, quick straight- 
line stops at all times. 



Ride Stabilizer . . , ron- 
aidesway tind mini- 
mizes body roll; the spring 
steel bur, connecting rear 
hydraulic shock a bsorbers, 
keeps car level by a twist- 
ing reaction if one side 
tends to rise. 



I 'acuum Spark Control . . ■ 
and fuel-saver, provides 
automatically t lie exact 
spark advance lor maxi- 
mum gasoline economy ; 
eliminate* "spark knock.'* 
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All-Silent Synero- Mesh Transmission 
. . . with its helical-cut gram, makes 
shifting exceptionally easy and quiet; all 
gears arc silent — even low and reverse. 

Cenrer- Control Steering . . . applies 
action to front wheels from a point 
midway between; niukea steering easy; 
permits no wandering from a set course. 



Knee-Action fPheel& . . . operate Independently of each 
other; "step over** bumps and holes in the road. Kner-Aetion 
Wheels permit the use of flexible coil front springs which 
act in harmony with the soft springs at the rear. Combined 
with the Hide Stabilizer, they give a restful, gliding ride. 



Rifle - Drilled 
Connecting 
Roils . . . carry 
oil to the pis- 
ton pins under 
pressure. 
Through a spe- 
cial spurt hole, 
oil is sprayed 
on the cylinder 
walls as well. 




"or Catalog and complete Engineering Infor- NEW LOW PRICES 



nation on the 1936 Oldsmobile Six and Eight, 



Sixsi S645 and up . Eight* SBtO and up, litt pries* at Laming, 
tubjsct to changs without nolict. Safety G\a\\ standard sqvipmsnt 
all around. Bumpsrt with gvardt, ipars tits, and t«o» tptiftg 
covsrt built into all cars at the factory a) sxrra <a*t. Corwt>m*nt 




QUICK CHANGE ATTACH- 
M E NT CLAMP makes 
attachment of sand- 
ing table, scroll saw 
and tool rest a matter 
of a few seconds. 



The Only Direct Drive Work- 
shop at a Popular Price! 

Here's the ideal Christmas gift for man 
or boy — the sensational new General 
Electric Workshop — and pennies will 
pay for it on the G-E Step-by-Step 
Purchase Plan! You can start a G-E 
Workshop this Christmas with any of 
the 6 individual units — the others can 
be added from time to time to make the 
entire Workshop that is a marvel of 
completeness, unmatched in all-round 
efficiency and practical working features. 

NO BELTS, NO PULLEYS, NO GEARS 

Every unit of the G-E Workshop is 
driven directly from the General Electric 
motor. Frictional power losses and 
vibration are cut to a minimum. Ample 
power is assured by motor's powerful 
torque and inertia of armature and fly- 
wheel. Current consumption lower 



than any machine of similar capacity. 
All these and other exclusive General 
Electric features for the first time in 
a popular priced motorized Workshop ! 

SEE IT AT YOUR G-E DEALER'S 

The G-E Workshop is now on display 



at the General Electric Refrigerator 
dealer's and leading hardware stores. 
See it demonstrated — or mail the cou- 
pon today for free illustrated catalog 
and details of the General Electric 
Step-By-Step plan of easy ownership. 




GENERAL ELECTRIC COMPANY 
Specialty Appliance Dept. Sec. PS 1 
Nela Park, Cleveland. Ohio 

Please send me your FREE book on the 
General Electric Workshop. 



State 
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THE GIFT 
OF FRIENDSHIP 



A HERE is a priceless gift within reach of every 
one — the gift of friendship. 

Of all the services of the telephone there is 
none more important than this — helping you to 
make friends and to keep them. 

When people are in trouble, you go to them 
quickly by telephone. The telephone carries your 
good wishes on birthdays, weddings and anniver- 
saries. Arranges a golf game or gets a fourth for 
bridge. Invites a business acquaintance to your 
home for dinner, and advises "home" that he is 
coming. Congratulates a youngster on his work 
at school. Thanks a neighbor or asks about the 



baby. Renews old times — shares confidences — 
plans for the future. 

Thus the bonds of friendship are formed and 
strengthened. Greater happiness comes into the 
widening circle of your life. Some one, somewhere, 
says sincerely — "It was nice of you to call." This 
day, a voice-visit by telephone may bring reassur- 
ance to some friend who is wondering how you are. 

More and more are people turning to Long Distance to 
carry friendly voices across the miles. They like its speed, 
clarity, intimacy and low cost — especially after 
1 P.M., when calls by number to most points 
cost about 40% less than in the daytime. 




BELL TELEPHONE SYSTEM 
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BE THRIFTY! 

Do your own 
repairing with 

SMOOTH-ON N 0.1 

THIS cement hardens 
' into metallic iron, 
costs little, is easy to 
apply and makes de- 
pendable permanent 
and emergency repairs 
that save the house- 
holder big sums. 
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Smooth -On *B I 



Smooth-On 




By following direc- 
tions in the Smooth- 
On instruction booklet 
you can stop steam and 
water leaks from joints 
or cracks in the boiler, 
heater, piping and ra- 
diators, stop leaks 
from gas lines, stop 
leaks of fumes from 
air furnaces, ovens and 
smoke pipes, in every in- 
stance avoiding a big labor 
bill and often the cost of a 
renewal part. 





Smooth-On 



Smooth-On No. 1 is also excellent for re- 
setting loose screws, nuts, rivets, hooks, 
hinges, locks, handles, drawer pulls, casters, 
etc., anchoring bolts and pipe posts in con- 
crete, plugging holes or seam openings in 
tanks, troughs and pails, tightening loose 
bases, etc. 

Be prepared for emergencies by sending 
for the free book and keeping a can of 
Smooth-On No. 1 in your 
workshop. Get Smooth- 
On No. 1 in 7-oz., 1-lb. or 
5-lb. can from any hard- 
ware store, or if necessary 
from us direct. 



Home .- Auto 


Repairs 










WITH ^ 




SMOOTH-ON . 



Writ* for 

FREE BOOK 



SMOOTH-ON MFG. CO. 
Dept. 58. 

574 Communipaw Ave. 
Jersey City, N. J. 

Please send the free Smooth- 
On Repair Book. 




v)o it with SMOOTH ON 
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Dear Dad : 

I've just found out I can save a wad 
of money by cutting out my special 
mixture pipe tobacco. You learn 
things fast here at college. Please 
send me an extra $5 next week. 
Affectionately, 




-0 



\ Dear Son : 

/ Your logic is bad. You say you're 
saving money but want more. How come? 



Dear Dad : 




I need the five to pay a debt. I bet 
my roommate that the Dean's pipe 
mixture cost more than mine. I 'was 
judging by its fragrance and mildness. 
Did my eyes pop when the Dean pulled 
out a tin of Union Leader! Imagine 
a tobacco like that for 100! 
Affectionately, 



Dear Son : 




I don't have to imagine it; I smoke 
it. And now that you've taught your 
nose to appreciate Union Leader's 
aroma, you can start teaching your 
own pocketbook how to pay that $5 
you owe . 



$k<L 

UNION LEADER 




THE GREAT AMERICAN SMOKE 



IIGHT up a bowlful of Union Leader. 
j Compare it with the most ex- 
pensive pipe mixture you can buy, 
beg or borrow. Its mild, old Ken- 
tucky Burley tobacco gives you a 
cooler, mellower smoke . . . fragrant 
and friendly. 
Then jot down the price of a full 



C P. Loritlard Co., Inc. 

size tin of Union Leader. That's 
10?. Divide that by the 25 or more 
pipefuls in every package, and 
you've got the answer why Union 
Leader is gaining more customers 
every day than any other smoking 
tobacco in America. (And Union 
Leader's great for cigarettes, too!) 
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HANDY AIDS 

FOR Home 
Mech anics 



WALLS HANG ON SLOTTED STUDDING 
Panels of combined asbestos fiber and cement, 
with holding devices to fit keyhole slots in 

steel studding, make it possible to install 
walls or partitions quickly. The studding is 
set in steel channels at the floor and ceiling 




ADJUSTABLE PLASTER 
PLUGS. For driving screws 
into plaster, these flexible 
wall plugs can be expanded 
to fit screws of various sizes 




COMBINATION DECOR ATINGTOOL 
When painting or paper hanging, this handy 
tool is a timesaver. Beside serving as a 
painting mask, as above, it functions as 
a wall-paper trimmer and a straightedge 





STEAMER REMOVES OLD WALL PAPER 
An electric heater in the portable apparatus pic* 
turcd above boils water in the circular pan. and 
the resulting steam loosens wall paper instantly 

METAL WEATHERBOARD SIDING. In 
the photograph at the left, builders arc apply- 
ing a new metal siding to the wall of a ga- 
rage. When painted, it resembles weatherboard 
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uestions 



FROM HOME OWNERS 



Q. — now can I tell the difference between 
flat-grain and edge-grain shingles? Is it prac- 
tical to use the flat-grain variety anywhere in 
the construction of a small house? — R. D., 
Harrisburg, Pa. 

A. — edge-grain shingles generally show cir- 
cular saw marks, flat-grain shingles do not. 
Edge-grain shingles, of course, form the more 
durable roof. However, flat-grain shingles, 
which tend to warp when used on a roof, can 
be used effectively on the side walls, particu- 
larly if they are not exposed directly to the 
weather. 

Cleaning Mica 

P. F. S., Milwaukee, wis. When the mica 
windows in stove doors become clouded and 
black they can be cleaned by rubbing them 
with a soft cloth dipped in vinegar. After the 
vinegar application, wash the windows with 
clear water and the cloudy coating will dis- 
appear immediately. 

Buying a House and Lot 

Q. — what proportion of the total cost of a 
house should be spent for the lot? — E. S. H., 
Baltimore, Md. 

A. — if the land is improved, having 
street, curbing, sewer, etc., it should not cost 
more than twenty-five percent of the total. 
For unimproved property, five percent is con- 
sidered the maximum. 

Hints on Kalsomining 

G. L. K., los angeles, calif. Generally, 
only a single coat of kalsomine is used. Al- 
though a skillful painter can "topover,'' as it 
is called, with a second thinner coat it is a 
difficult thing for the amateur to do success- 
fully. If the kalsomine is mixed and applied 
properly, one coat should be sufficient for or- 
dinary purposes. 

Faulty Concrete Work 

Q. — i recently poured a concrete wall, and 
when I removed the forms I found the face of 
the concrete splotched with clumps of the 
coarse aggregate (pebbles). What do you sup- 
pose caused it? I mixed the concrete thor- 
oughly— F. W., Dallas, Tex. 

A. — the accumulation of pebbles probably 
resulted from the use of too much water or 
the wrong cement-sand-pebbles proportions. 
When pouring a high wall, it is also good 
practice to paddle the concrete after it has 
been poured to prevent the heavy materials 
from settling to the bottom of the form. 

Cleaning Stone Steps 

T. O. D., Richmond, va. Grease or oil spots 
on stone generally can be removed by pouring 
a hot solution of sal-soda water on the sur- 
face and then smearing on a thick paste of 
fuller's earth and water. Allow the mixture to 
remain for at least twelve hours and then re- 
move with water. Several applications of the 
solution may be necessary to clean the stone 
thoroughly. 

Estimating Varnish Needed 

Q. — can you give me a simple rule for figur- 
ing the amount of varnish I shall need for a 
job I have in mind? 

A. — when estimating the amount of varnish 
needed for a specific job, it is safe to figure one 
gallon for every 400 square feet of surface. 
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This Unnatural History 

Gives Him Goose Pimples 

The October issue was swell in every re- 
spect but one — that is for me. The thing 
that bothered me was the picture of the Suri- 
nam toad on page 49. The profusion of holes 
and emerging toads 
gave me the "willies. - ' 
Ever since I was a 
little shaver I've had 
the same trouble. I 
thought some of your 
readers might be able 
to give me the reason 
for this feeling and 
suggest a method for 
overcoming it. When- 
ever I see a similar 
picture, I have a prick- 
ly feeling all over my 

face, spine, arms, and scalp. This lasts for 
quite a time and causes me to rub and 
scratch myself all over. My hair especially 
bothers me. It feels as though it were on 
end. I showed several other people the pic- 
ture and most of them experienced the same 
sensation. I'd be grateful for a helpful reply 
on this subject. — J.W.G., Port Richmond, N.Y. 

He'd Take the Mediterranean 

From Under Rival Navies 

With most of Europe hot and bothered 
about naval supremacy in the Mediterranean 
Sea, now is the time par excellence, it strikes 
me, to carry out that much discussed project 
of drying it up! Herman Sorgel, German 
engineer, sketched out the idea a few years 
ago (P.S.M., Jul., '33, p. 44). The 'plan 
would be to dam the Strait of Gibraltar and 
drain the Mediterranean into the arid Sa- 
hara Desert, turning Europe and Africa into 
a single continent. Fantastic and 'absurd? 
No more so, perhaps, than starting a war to 
get more territory. This way, there would be 
plenty of brand-new land for everybody. 
And it might be too much to hope for — but 
wouldn't it be great if those rival war boats 
were left high and dry, with no way to pick 
a fight with each other ! — J. D.C., Trenton, N.J. 

Visions North Magnetic Pole 

Repelling Rocket to Mars 

Considering all of the experiments that have 
been carried on with rockets, it's a wonder 
to me no one has tried magnetism as a driv- 
ing force. Here's my reasoning. We know 
that like poles of magnets repel. Now, sup- 
pose it were possible 
to build a giant elec- 
tromagnet inside of a 
spherical metal gon- 
dola arranged in such 
a way that the north 
pole of the magnet 
pointed down, the 
south pole up. If this 
were placed at the 
earth's magnetic north 
pole and the magnet 
energized, wouldn't 
the north pole of the 

magnet be repelled by the earth's north pole? 
According to my calculations, it would take 
the gondola four and one half minutes to 
reach Mars. — G.R.B., Klin Flon, Man., Canada. 





Throwing a Little Light 

On the Subject 

I have been looking back through some 
old issues of the magazine and in the Jan- 
uary number of last year there appeared a 
ouery from R.L.K. of Denver, Colo., asking 
why some substances absorb certain rays of 
light and reflect others. I would like to of- 
fer my theory in brief. It is well known that 
molecules are constantly in motion. The time 
between the extremes of these oscillations is 
the frequency or period of vibration to which 
the frequencies of the different rays of light 
literally "tune in.'' The frequency of each 
color of the spectrum coincides with the peri- 
od of vibration of one or more molecules of 
matter. When a light is directed on a sub- 
stance, the ray or rays which are "in tune" 
with the frequencies of the molecules consti- 
tuting the substance are reflected. It is the re- 
flected rays which form the color we are able 
to perceive. — H.S.B., Snowflake, Ariz. 

Getting to the Point 

Of the Spinning Shaft 

The difficulty of W.G. Van N., of Jack- 
son, Mich., in regard to the spinning shaft, as 
he outlined it in the November issue, is due 
to his confusing the material shaft with the 
mathematical point at 
itscenter of revolution. 
The rate of motion 
of a point in a re- 
volving body is 2Trrn, 
where r is the radius 
and n is the rate of 
revolution. When r 
equals O, there is no 
motion. This can 
apply only to the 
dimcnsionlcss mathe- 
matical point at the 
center of revolution. 

R cannot equal 0 for any material part of 
the shaft because matter must occupy space. 
To sum up, the entire shaft is in motion while 
the abstract point at the center of revolution 
stands still.— H.M., Buffalo, N. Y. 

Would Convert His Brew Crocks 
To a New Life 

Your articles dealing with the utilization 
of scrap for useful and artistic purposes, I 
have found, are very helpful. I would like 
to suggest that, since the repeal of prohibi- 
tion there are a lot of discarded earthenware 
jars of six to ten-gallon capacities in many 
homes, you give us a couple of articles deal- 
ing with electroplating. Such a series should 
be within the compass of the home work- 
shop. — J.G.S., Galveston, Texas. 

These Bottled Light Waves 
Might Warm Things Up 

After deciding to ask this question, I am 
now afraid that some one will be on my 
neck for propounding such a problem. Not- 
withstanding, here it is. If it were possible 
to have a perfect sphere that was completely 
silvered on the inside so that no light could 





escape and none was absorbed, what would 
happen if a light was placed in the center 
of the sphere and allowed to shine under these 
conditions? — W.H.R., Fort Morgan, Colo. 

Quick, Mr. Walling, 

Fix U p This Microscope 

Having no bird bath in our garden I've 
not been able to get much out of your re- 
cent microscope arti- 
cles. How about a 
series on fingerprints, 
fingerprinting, and 
fingerprint compari- 
son. It should be easy 
for your ingenious Mr. 
Walling to work up 
some system of con- 
verting an ordinary 
microscope into one 
of those comparison 
microscopes used by 
scientific sleuths. We 

can all make fingerprints, but not everyone 
has a bird bath. — H.K., Brooklyn, N. Y. 

New Outlet Molding 

Gives Him Way Out 

In the past my attention has been called 
to several helpful items for the household by 
reading the pages in your magazine which 
detail each month many of the new products 
in this field. In November's issue you hit the 
bullseye for me — a flexible rubber molding 
containing the necessary wires for setting up 
additional outlets. Now when the boss of the 
house decides to rearrange the furniture and 
lamps (and this is periodical) I will not have 
to argue for a week that such a change is 
impractical because of the location of the 
outlets and end up by doing a fancy wiring 
job around door frames, under molding, and, 
if I can get away with it, under a rug. I can 
now look forward to furniture-juggling pe- 
riods more calmly. — M.W.H., Detroit, Mich. 

Quintuplets in Every Home 

May Save the Day 

In case you do not have enough to worry 
about these days, I would like to give you 
another little thought for your bag of trou- 
bles. Recent forecasts of scientists and actu- 
aries foretell a United States of old people by 
the year 1980. From 
their predictions we 
learn that the age- 
group between twen- 
ty and forty-nine will 
remain about the 
same. But the group 
under twenty will 
have decreased from 
a figure of forty-one 
per 100 of population 
to twenty-six while 
the age-group fifty to 
sixty-nine will have 
increased from less than thirteen to more 
than twenty-four per hundred of population 
in 1980. But that year the number of peo- 
ple of seventy and older will have trebled 
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in number on the same basis of calculation. 
To visualize this condition more clearly, con- 
sider that these statistics mean each ten peo- 
ple in IPSO will be made up as follows: old 
people, 3.8; middle aged, 3.2; children, 3 — 
more old people than either of the other 
groups! This dire prospect is attributed to 
many causes. Whatever they may be, we are 
apparently headed towards a population with 
an older citizenry and one which mav decrease 
in numbers.— W.B.W., Berkeley, Calif. 

He'd Like a Few Snakes 
With His Reading Diet 

I am a constant reader of Popular Science 
Monthly. For me it is the finest magazine 
obtainable. Its mod- 
els, craftwork, ideas, 
new devices, etc., are 
too good for words 
but I would like to 
see the magazine start 
a series of articles on 
reptiles. There are 
some herpetologists in 
the country who, I 
believe, would be glad 
to furnish such a se- 
ries. In the Novem- 
ber issue there was a 

notice in which it was stated. "More Mario- 
nettes Coming." Why not give me and many 
others the pleasure of reading, "Series on 
Snakes Coming? - '— L.P., Corona, N. Y. 

Shades of Darwin — 

The R. H.'s Are at It Again 

I am one of those individuals who would 
not miss a good argument — either by con- 
versation or correspondence. I wish to take 
issue with R.H., of South Sutton, Mass., who 
disagrees in the November issue with my let- 
ter in the September magazine answering 
another antievolutionist. In the first place I 
didn't say that my main reason for being* an 
ardent evolutionist was the constant chang- 
ing of radioactive elements. That would be 
absurd. I realize, as every one else does who 
uses his head for something besides a hat- 
rack, that heredity cannot take place in in- 
organic substances. An organism must have 
the power of reproduction in order to pass 
on its characteristics and to evolve a new 
species. Scientists, of the caliber of Luther 
Burbank, have created new species of both 
plants and animals by cross-breeding. Scien- 
tists can and do trace the origin of the horse 
by a series of unbroken steps (no missing 
links here) to an animal the size of a fox 
terrier. The present horse is as far removed 
in size and appearance from this ancestor as 
Ghandi is from a tuxedo. As far as the ori- 
gin of humans from the simians is concerned, 
I can make this statement: No living tribes 
of men show such a wide divergence in skull 
forms as that existing in the skulls, bones, 
and fossils that have been unearthed. — R.H., 
Edgewood, Pa. 

Finds Inner-Tube Marionettes 
Much to Her Liking 

A recent issue of your magazine proved 
to be of special interest to me for I found 
Mrs. Drake's article, 
"Practical Marionettes 
Made From Old In- 
ner Tubes," to be very 
satisfactory. By fol- 
lowing the detailed 
instructions, a delight- 
ful reward awaits one 
— a toy which is in- 
expensive and practi- 
cal. And the figures 
can be made with few 
tools and a woman's 
small mechanical abil- 
ity. I hope to sec more articles by her in fu- 
ture issues. — (Miss) M.S.L., Monrovia, Calif. 




Here's How To Enlarge 

Pictures and Balloons 

With one stone in my hand and wishing 
to kill the proverbial two birds, I answer 
two problems presented in the November 
issue. P.B.M., Marionville, Mo., wants to 
get around the expense of an enlargcr for 
amateur use only. Probably many of the 
photo fans have run into this same problem. 
I managed it in this way: A camera is the 
essential part. It need not be modern in de- 
sign nor possess a particularly fast lens. Mine 
is an old five-by-seven Premo. It had only a 
short bellows but an extension back was easy 
to make. All the other necessary parts — lamp 
house, rack, and negative carrier — are of very 
simple construction. The most difficult to 
make is the negative carrier. This must slide 
easily, provide facilities for masking, and 
must hold the negative absolutely flat. The 
rapid rectilinear lens I use cost me fifty 
cents. It is made to cover a four by five 
plate but, at the bellows extension used in 
enlarging, it covers perfectly well. P.K., of 
Omaha, Nebr., has difficulty in floating his 
hydrogen balloons. There are several things 
which might cause this. Hydrogen has the 
smallest molecules of any gas, making it hard 
for ordinary rubber to hold it. Probably by 
the time he had collected a sufficient quanti- 
ty of the gas, a correspondingly large amount 
has seeped through the rubber. Then again, 
hydrogen emerging from a generator is usu- 
ally impure. The experimenter might profit 
by inflating his balloons with hydrogen after 
he had passed the gas over calcium chloride. — 
J.W.N. . Needham, Mass. 

A Rousing Cheer 

For the Flat Mailing of P.S.M/s 

For some time I have been wanting to 
write to magazine publishers about an an- 
noyance but you have got ahead of me by 
remedying this condition in the case of your 
magazine. It is just 



tiOW THE LOOM 
IS FINISHED HOW 
DO I USE IT ? 




this. You have put in- 
to effect that com- 
mendable institution 
of mailing your mag- 
azine to subscribers 
flat — not rolled up but 
flat, I repeat. This is 
a splendid innovation 
for I know of noth- 
ing that is more dis- 
turbing or cussed than 
to try to read a mag- 
azine, the pages of 

which have to be pushed back continuously. 
Besides, rolling a magazine ruins it for any- 
one who wants to keep it filed with other 
issues for future reference. I also want to 
thank you for the article in a recent issue 
(October) giving plans for a hand loom. Any 
one with a good set of tools and the knowl- 
edge of how to use them should have no 
trouble in building the loom. Perhaps we 
can have another article by Mr. Gottshall on 
how to use the loom and some notes on the 
art of weaving. — G.P.J. , Milwaukee, Wise. 

Norway, Says Reader, 
Has a Burden of Beasts 

L.K. of Topeka. Kans., called our attention 
in the September issue to the interesting fact 
that Australia has no native animal which 
can be used as a beast of burden. Australia 
as a continent may be unique in this respect 
but think of Norway's predicament if she had 
to depend on native animals for her beasts 
of burden. The only native animal of Nor- 
way is the lemming — a small, yellowish- 
brown, furry rodent. This animal is of no 
value to the country. In fact, it is a detri- 
ment. When the lemmings go on their strange, 
periodic migrations, they swarm in countless 
numbers down mountain sides, through vil- 
lages, across rivers, and finally the survivors 
reach the ocean where they continue onward 




and swim to their death. As these hordes 
move across the countryside, they destroy 
crops, stored grains, and foodstuffs. Norway, 
I should say, got a raw deal when the ani- 
mals were distributed on this planet. — O.R., 
Minneapolis, Minn. 

A Little Smoke on Saw Saves 
A Lot of Strain on Eyes 

As an aid to home mechanics, I would 
like to offer a suggestion. If you have ever 
tried to sharpen a 
handsaw under an ar- 
tificial light, you know 
what a strain it is on 
your eyes. The next 
time you have to do 
it, try smoking the 
teeth of the saw over 
a lighted candle and 
discover what a dif- 
ference it makes in 
your sharpening job. 
You will be able to 
set and sharper: each 

tooth and there will be little or no strain on 
your eyes. — P.E., Matawan, N. J. 

Wants the World To Use 

The Same Yardstick 

On the "Here's the Answer" page of last 
month's issue, J.C., of the S.S. Mania Pct- 
rinovic, raised the question of the difference 
between a billion in the United Kingdom 
and in the United States. He might have 
broadened his query to include such common 
measures as the quart, gallon, bushel, and 
even the inch. For there arc differences in all 
these units of measure as established by each 
country. For example, the British liquid gallon 
is equivalent to 1.20094 U.S. liquid gallons. The 
British and U.S. liquid quart, of course, vary 
in the same proportion. In this British gal- 
lon, there are 277.42 British cubic inches but 
in U.S. inches its contents are 277.118 cubic 
inches. The U.S. bushel is equivalent to 
.06895 British Imperial bu-iiel. All these dif- 
ferences are arbitrary. The British gallon, 
for instance, was determined by an act of 
Parliament which fixed the gallon as the vol- 
ume of ten pounds of distilled water weighed 
in air against brass weights, the air and wa- 
ter to be at 62 degrees F. with the barometer 
standing at thirty inches. A meter is equiva- 
lent to 39 J 701 13 British inches whereas in 
our system, it is equal to 39.37 inches. This 
difference in reckoning the inch equivalents 
accounts for the difference in computing the 
cubic inch capacities of the British and U.S. 
gallon. In the near future, let up hope, that 
a universal system of weights and measures, 
founded on a scientific and sensible basis, 
will be adopted. —B.C., Milwaukee, Wise. 

When Too Many Pictures 

Spoil the Best of Films 

Inventors frequently, it seems to me, 
overlook the simple but much needed im- 
provement in their respective fields. What I 
have in mind at the 
moment is a camera novy about one 
with which it is lm- ^ T/ , K es the 
possible to take dou- picture, develops 
bIeexposures.lt should ahd primtj it AMD 
not be difficult or ex- * 
pensive to incorporate ^ L gvn ? 
such a refinement in ^ „ ' * o 
the present-day cam- 0^ "U/^/p.^ - I 
era. Some device nfr'pj 
which blocks the shut- 
ter release until the 
film roll has been 
turned or, better still, 

a film roll that automatically turns itself aft- 
er each exposure would do the trick. I think 
that the readers of your magazine should be 
a promising group to which I might address 
such a thought. At least, I hope so. — A.T.P., 
Lima, Ohio. 
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Copyflghted material 



THIS is the Ford electrical experimental 
laboratory at Dearborn, Michigan. Here 
scientific apparatus discloses facts which 
Ford engineers insist on knowing. Here 
production standards are set up — materials 
tested — specifications written. 

Much special equipment has been designed 
and built by Ford for specific purposes such as 
the machine which tests distributor 
governors and distributor vacuum 
brakes. It duplicates all conditions 
of speed and load which affect these 
units in actual operation. 

Distributor rotors are subjected to 
high-tension current from a 30,000- 
volt transformer to determine their 
dielectric strength. Ignition points 
are life-tested on a machine that 





Distributor breaker- 
plate and point assem- 
bly is now included in 
factory-exchange plan. 



operates 24 hours a day. This helps Ford 
engineers to work out best designs and 
select best material for every part. 
Steps are always being made to reduce ser- 
vice costs for Ford owners. The distributor 
breaker-plate and point assembly is now 
included in the Ford factory-exchange items. 
It includes the plate, spring and the two sets 
of ignition points. The exchange 
price for this factory-reconditioned 
unit is low. 

Regardless of where it functions, 
the most serviceable and the most 
economical part for a Ford car or 
truck is one which meets Ford 
requirements. That's why it always 
pays to insist on Genuine Ford 
Parts — they always measure up. 



FORD MOTOR COMPANY — DEARBORN, MICHIGAN 




Electric oven with automatic temperature control This specially designed equipment tests ignition 

where distributor rotors receive high-voltage test. units under conditions encountered in actual service. 
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RAYMOND J . BROWN, 



Meet the 
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ampion 



nventors 



THE country's greatest inventors 
don't know how many inventions 
they have made. 
A man of whom you probably 
have never heard is the champion U. S. 
patentee. 

These are two of the curious facts that 
have just come to light in a survey in- 
spired by the question: 

"Who are the most prolific living in- 



By AUBREY D. McFAD YEN 

vcntors to be found in America today?" 

In other words, who are the living con- 
tenders for the all-time mark set by Edi- 
son, greatest of all inventors, who at the 
time of his death had to his credit the 
amazing total of 1,099 patents? 

When the editor of Popular Science 
Monthly proposed this question to me, 



Dr. Elihu Thomson, below, is of- 
ten called the dean of American 
inventors. He is here shown with 
bis first model of the arc welder 



LEADING PATENTEES 



John F. O'Connor . . 


949 


Elihu Thomson . . . 


696 




648 


Henry A. Wise Wood 


434 


John Hays Hammond, Jr. 


. 360 


Clyde C. Farmer . . . 


344 


Ethan 1. Dodds . . . . 


321 


Edward Weston , . . , 


309 





Here is the most prolif- 
ic living American in- 
ventor, John F. O'Connor, 
of Chicago, 111. Most of 
his 949 patents concern 
railway draft gearing 



a few months ago, it seemed as though it 
would be not only an interesting one but 
also an easy one to answer. Names of a 
number of outstanding contributors to hu- 
man welfare come readily to mind — men 
whose inventions are responsible for many 
of the conveniences of modern living, and 
whose discoveries have shaped and are still 
shaping the course of industry. Wouldn't 
it be a simple matter to canvass them, and ask 
each one how many inventions he had made? 

It turned out that most of them didn't know! 
Only a few of the leading inventors had kept a 
careful check of the number of their patents. 
Some were at a loss even to give an estimate. 
Others guessed too high or too low. Another 
drawback to this method of settling the ques- 
tion was the fear — which later proved to be 
well founded — of overlooking entirely some 



HE DOES 
HIS INVENTING 
IN THE 
LABORATORY 





comparatively unknown inventor, who 
might have managed to evade the limelight 
while producing as many inventions as 
more prominent men. 

So a different method of approach, more 
difficult but far more conclusive, was chos- 
en. Under my direction, expert profes- 
sional searchers dug into the voluminous 
records of the U. S. Patent Office at Wash- 
ington, D. C. Whenever they encountered 
a name that recurred frequently in the 
periodical lists of patentees, they checked 
every patent ever issued to this man. fol- 
lowing back his trail of inventions as far 
as necessary — in some cases, through 
forty-five years of records! The results of 
this exhaustive survey were a complete 
surprise to every one concerned in it. 

Here are the eight men who head all liv- 
ing American inventors, with the number 
of patents each has obtained, as revealed 
by Patent Office records: John F. O'Con- 
nor. 949; Elihu Thomson, 696; Carleton 
Ellis, 648; Henry A. Wise Wood. 434: 
John Hays Hammond, Jr., 360; Clyde C. 
Farmer, 344; Ethan t Dodds, 321; Ed- 
ward Weston, 309. 

How many can you identify? Perhaps 
you have already recognized one or two 
familiar names on the list — possibly more. 
But a surprising number of the members 
of this royal family of inventors are un- 
known to the average man. Look at the 
name at the top of the list. Here is an 
inventor with nearly a thousand patents 
to his credit and I would be willing to 
wager that you have never heard of him. 

Who is John F. 0*Connor? His name is 
not to be found in "Who's Who" or other 
standard biographical works of reference. 
To those outside his own profession of 
railroading, he is comparatively unknown. 
The reason is that most people have no 
occasion, in their everyday lives, to con- 
cern themselves with draft gearing — and 
that is his specialty. 

Railroad men are well acquainted both 
with draft gearing and with O'Connor. For 
draft gearing is the inconspicuous but high- 
ly important cushioning mechanism in the 
couplers of railway cars. It acts as a shock 



absorber when cars 
bump together, and 
it provides slack so 
that an engine start- 
ing off with a train 
can pick up the bur- 
den of one car at a 
time — else a long 
train could not be 
set in motion. And 
nearly all of O'Con- 
nor's inventions re- 
late to draft gearing. 

What a contrast 
between an inventor 
like Edison and one 
like O'Connor! The 
first, perhaps, typi- 
fies the popular con- 
ception of an inven- 
tor — a dabbler in 
many fields, experi- 
menting with any- 
thing and every- 
thing. And here is 
O'Connor, on the 
other hand, who has 
concentrated virtual- 
ly all of his efforts 
upon the task of per- 
fecting one single 
bit of mechanism. His unusual career 
should be worth looking into. 

Going back a few years, we find an am- 
bitious boy who has come to this country 
from his native Ireland, and has obtained 
his first job at the age of fifteen. He works 
during the day; attends night school; and, 
designated simply as "M. E. 2269," he is 
taking correspondence courses — something 
new in those days — in mechanics and elec- 
tricity. 

Time passes, and the lessons bear fruit. 
The one-time machinist's helper has be- 
come general foreman of roundhouse and 
shops at Providence, R. L, for the New 
York, New Haven and Hartford Railroad. 
His ability wins recognition; "Ten new 
loco's," reads a memorandum, "construc- 
tion to be supervised by O'Connor." He 
invents snowplows, wrecking equipment, 
shop devices, and sees them generally 
adopted for railway use. 

Full opportunity for his inventive tal- 
ents comes at last when he becomes asso- 



leton Ellis, whose discoveries in 
chemistry have earned him 648 pat- 
ents. A boyhood interest in amateur 
photography started Ellis on his career. 
He is now working in the impor- 
tant new field of synthetic resins 



ciated, as consulting engineer, with a Chi- 
cago manufacturer of draft gearing. One 
of his first acts is to construct a testing 
device that bangs two cars together with 
a measured force. It records automatical- 
ly the entire action of the draft gearing in 
dissipating the terrific shocks — reaching 
forces well over 500,000 pounds — received 
in actual service. With such fact-finding 
tools to aid him, O'Connor has developed 
his extraordinary productivity of inven- 
tions. Rarely has he had less than 100 
patent applications pending at once, up to 
the time of his retirement four years ago. 
That, briefly, is the story of the champion 
inventor that nobody knows. 

BECAUSE the 696 inventions of Dr. 
*-* Elihu Thomson — the second most pro- 
lific inventor — happen to include a num- 
ber of spectacular ones, he fares rather 
better in the public eye. The modern arc 
lamp that lights city streets is one of his 
creations. Electric welding is another. He 
laid the basis for successful alternating- 
current motors, and developed the first 
high-frequency dynamos and transformers, 
as well as the little watt-hour meter that 
determines your monthly electric bill. The 
General Electric Company was founded 
upon his patents. At eighty-two, he is still 
busy inventing; an improvement in electric 
refrigerators is his latest achievement. Vir- 
tually all of his inventions are in the elec- 
trical field. There is one notable exception, 
for which an accident was responsible — 
his invention of the centrifugal cream sep- 
arator. 

The story is told that Dr. Thomson was 
lecturing to a class upon the effects of 
centrifugal force, as applied in dryers and 
in steam-engine governors. Grasping a bot- 
tle of liquid, he whirled it about to illus- 
trate his point. There chanced to be some 
sediment in the bottle, and his observant 
eye noticed that it settled toward the out- 
side of the vessel. Evidently the same 
principle could be applied to separate liq- 
uids of different density and the centrif- 
ugal cream separator, now in commercial 
use everywhere, was the result. 

Is the jack-of-all-trades inventor giving 
way to the inventive specialist? One might 
think so. to look at the examples of these 
two men. Let us try another. 




1 THAT MADE NEWSPAPER HISTORY 

Henry A. Wise Wood, the economist and poet whose discoveries have doubled the speed of 
newspaper presses. One of his most important ideas was conceived on a train and jotted 
down on the small scrap of newspaper reproduced above. Wood holds a total of 434 patents 
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Motorless Planes 



PERFORM AMAZING 
NEW FEATS 





Riding the Air Currents in 
Modern Gliders, Dare-Devil 
Sportsmen All Over the World 
Are Blazing New Sky Trails 



By 

Edwin 
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Hawley Bowlus and Richard du Pont (at rear) in a novel two-passenger craft 



N RECENT months, motorless flying has made aerial history. New records, 
new planes, new soaring sites have given fresh impetus to the thrilling sport. 
Over the wide Chemung Valley, near Elmira, X. Y., a few weeks ago, 
twenty silent planes wheeled and climbed on rising currents of air in the 
greatest mass flight of its kind ever seen in America. It came as the climax of 
the sixth annual competition of the Soaring Society of America. 

At about the same time, on the outskirts of the Czechoslovakian village of Brno, 
farmers watched with amazement four wide-winged, silent ships drifting down 

out of the sky. They were manned by Ger- 
mans competing in the annual meet at Was- 
serkuppe Mountain. Without motors, they 
had ridden across country 313 miles to a 
new world's record. 

During the two weeks of this Wasscrkuppe 
competition, sixty sailplanes piled up an 
amazing total of 22.000 soaring miles. The 
average for the 51.5 launchings was more than 
forty-two miles. OtYicials recorded forty-one 
flights of more than 120 miles as well as six- 
teen that exceeded 180 miles, nine that passed 
the 240-mile mark, and four that went be- 
yond 300 miles. An interesting sidelight on 
the distances achieved by modern soaring 
ships is the fact that all Wasserkuppe con- 

CopVighted 



testants this year were required to carry passports when they 
took off at the beginning of the race. 

In Russia, where gliding and parachute jumping have become 
major sports. 100 machines were entered in the eleventh All-Soviet 
Meet, held a few months ago in Crimea. One pilot looped the 
loop 300 times during a five-hour (light. Another soared with 
a passenger for thirty-eight hours and forty minutes. And a "sky- 
train," consisting of a towing airplane and three gliders piloted 
by women, covered the 837 miles between Moscow and Koktebel. 
the Crimean soaring ground, in ten hours. 

Strangest of recent competitions was one held high among the 
ice-covered crags of the upper Alps. With a glacier for a launch- 
ing field, contestants from several countries soared among the 
peaks, riding the thin air two miles above sea level. 

With a giant, eitrhteen-passenger soaring ship undergoing tests 
in Russia; with blind-flying instruments and liiihts for night pilot- 
ing being installed in sailplanes; with the Graf Zeppelin carry- 
ing on experiments in dropping gliders while in full flight, varied 



activity is being reported from different parts of the globe. 

The latest soaring craft are designed to take advantage of all 
the "wind escalators," or rising air currents, in the sky. Such 
machines glide downward in a slow, drifting descent. In strong 
updrafts. they are like people walking slowly down escalators 
that are moving rapidly upward, and so gain altitude. By glid- 
ing from one updraft to another, they remain aloft, soaring for 
hours on these rising currents of air. 

CRACK pilots now practice four kinds of soaring. The first and 
most common is "slope soaring." It makes use of the wind, 
deflected upward by a ridge or hill into a strong lifting current. 
The second is "thermal soaring." making use of the heat cur- 
rents rising from barren spots on the ground. Pilots have flown 
for hours over the edge of the Sahara Desert, held aloft by such 
currents. The third is the exciting sport of "cloud hopping." 
The soaring ship circles in the column of rising air beneath a 
cumulus cloud. By "hitching to clouds." in this way. some of 
the longest cross-country flights have been achieved. 

The fourth type of soaring is practiced only by veterans. It 
is storm-cloud flying, the machine riding the turbulent up-drafts 
at the front of a thunder storm. So violent are these vertical 
winds, that on several occasions wings have been snapped off in 
the air and pilots have had to jump with parachutes. 

The most spectacular jump from a glider, undoubtedly, was 
one made by a test pilot during the recent Crimea meet. Sergei 
Anokhin. a twenty-one-year-old Russian soaring ace, went aloft 

in a special glider designed 
by engineers for the study of 
wing flutter and other phenom- 
ena which cause structural 
failure. The machine was 
built so the pilot could make- 
it fall apart in the air! 

Towed to a height of 7.500 
feet. Anokhin cut loose from 
the pulling airplane and 
pointed the nose of his ship 
down. While thousands of 



A SKY CARAVAN 

Three motorless planes, 
towed by a powered ship, 
demonstrate what may 
be the air transport of 
the future. Gliders 
could be cut loose 
and dropped at any 
desired points along 
the train's route 



GLACIER GLIDING 
European enthusiasts 
carrying the fuselage 
of their ship up the 
snow-covered slope of 
a glacier in the Alps 
for a soaring contest 




PREPARING FOR A SKY TRAIN TEST 

E. Paul du Pont, Jr, pilot of one of the gliders in the sky-train flight from Miami, 
Fla., to Havana, Cuba, consulting with the other pilots before the start of the trip 



spectators held their breath, he gained speed, 
plunging downward like an arrow. Then, one at 
a time, he let the wings and the tail surfaces pull 
away. Riding the bare fuselage, he dropped 3,000 
feet before he jumped and opened his parachute. 

During big competitions, distinctive ceremo- 
nies often open and close the contest. At Wasser- 
kuppe, for example, new gliders are christened 
with bottles of liquid air and at the close of the 
competition, a wrecked glider is burned to form 
a bonfire in honor of the soaring pilots who have 
died during the year. 

One spectacular phase of gliding which has 
come to the fore during the past two years is 
the use of "sky-trains." This thrilling sport of 
riding gliders towed by airplanes is expected to 
have a practical value later on. In Russia, engi- 
neers are planning to try out the idea on air-mail 
runs, the gliders cutting loose and descending 
with their loads at points along the way. 

With an eye to this work, they have super- 
vised a series of pioneer sky-train experiments. 
During one towed flight from Moscow to the 
Crimea, the pilot of a glider pumped gasoline 
through a long tube in- 
to the tanks of the pull- 
ing plane, thus refuel- 
ing it in flight. 

Another Russian air- 
train climbed to a 
height of 10.827 feet 
and a third landed three 
times with the glider 
still attached to the 
plane to see what would 
happen if the uncoup- 
ling mechanism failed 
to work in the air. Usu- 
ally, the gliders un- 



A Pruefling glider 
in flight during a 
competition at Sut- 
ton Bank, England. 
This type of craft 
is widely used in 
Germany for train- 
ing airplane pilots 




A new low-cost glider for "jump 
flights" being tested by Hans Rich- 
ter, German motorless-plane expert 





A propeller, operated by leg power 
like a bicycle, is a novel feature 
of the German machine shown in flight 
at the left. Below, the craft on the 
ground with its designer, at right 



couple from the steel towing cables and de- 
scend in spirals at their destination. 

Most sensational of the sky-train experi- 
ments in Russia was one reported from Sa- 
mara. A 625-pound glider was placed on the 
field and attached to a curious automatic 
coupling device. Overhead, a circling plane 
swooped at seventy-five miles an hour, 
dropped a cable, hooked it into the coupling 
device and swept the glider into the air with 
a run of sixty yards. For the first time in 
history, an aerial "locomotive" had picked up 
the trailing "car" while in full flight. The feat 
indicated that small "siding" fields may be all 
that are needed for picking up and landing 
the gliders of future sky-trains. 

When three gliders are towed by one plane, 
they are usually attached to cables of differ- 
ent lengths, so the four machines form a dia- 
mond pattern against the sky. Occasionally, 
two gliders are attached in tandem. 

IX AMERICA, sky-train flying began early. 
■* By 1930, Lieutenant-Commander Frank M. 
Hawks was flying from coast to coast by easy 
stages in his Franklin utility glider, towed by 
a biplane. Recently, J. K. O'Meara and other 
pilots have made sky-train trips between New 
York and Washington, D. C, and across the 
ninety miles of sea separating Key West, Fla., 
and the island of Cuba. The earliest known 
(owed flight in a glider occurred in 1896 when 
the British pioneer, Percy Pilcher, rode his 
crude machine for several hundred feet 
through the air pulled by boys and horses 
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This giant sailplane, which seats five persons, was part of a sky-train exhibited at the all-Russian competition held in Crimea 



tugging at the end of long towing ropes. 

Even in model-airplane meets, the sky- 
train idea is making its appearance. Re- 
cently, in New York, a contestant stole the 
show by sending aloft a twenty-five-inch 
twin-pusher model pulling two small glid- 
ers behind it. Since, he has developed a 
time fuse which cuts loose the gliders one 
at a time and permits them to soar down 
just as do the large machines of a real sky- 
train when the pilots uncouple them. 

Another interesting development which 
has grown out of soaring is the power glid- 
er. From England comes news of a forty- 
five-foot soaring ship equipped with a re- 
tractable power plant. The little engine, 
and its propeller, can be folded down into 
the body, making it perfectly streamlined, 
when the ship is soaring, and it can be 
raised into position and started when the 
up-currents fail or the pilot wishes to re- 
turn to the home field. An auxiliary throt- 
tle at the left wing tip makes it possible 
for one man to move the machine about 
on the ground under power. Complete, 
the craft weighs 330 pounds. 

A similar machine, designed by the fa- 
mous Austrian soaring pilot, Robert Kron- 
fcld, recently crossed the English Channel, 
flying from London to Paris in four hours 
and five minutes. It was the cheapest 
flight between the two cities on record. 
The total coast for fuel and oil for the 
midget five-horsepower engine was only 
$1.50. 

In Germany, another experimenter has 
equipped his soaring ship with a propeller 
spun by foot pedals. When updrafts fail, 
he believes he can pedal on to the next 
soaring spot. During tests at a Frankfort 
airport, not long ago. he made flights of 
several hundred feet. 



Other innovators are also busy with the 
problem of aiding the soaring pilot. Long 
cables, wound on drums whirled by motor- 
cycle motors, now pull gliders uphill at 
German training schools. And, in America, 
a de luxe trailer for transporting a soar- 
ing plane from meet to meet has been de- 
veloped by Hawley Bowlus, pioneer sail- 
plane maker, of California. Its frame is 
of steel tubing and it is equipped with 
bunks so the car crew can sleep on board 
during long trips. A unique feature is the 
use of water tanks for holding ballast on 
either side so the trailer can be trimmed 
to meet side winds. 

IT WAS on such a trailer that the sixty- 
' foot Bowlus "Albatross II" reached the 
Elmira meet, last year. In this ship, Rich- 
ard du Pont, the twenty-three-year-old 
Delaware pilot, soared to a new American 
distance record of more than 150 miles. 
Riding thermal currents and "hitching to 
clouds," he sailed down the foothills of 
the Alleghenies, over Scranton, Pa., above 
the Delaware Water Gap, and drifted in 
for a landing at the Somerset Hills Air- 
port, in New Jersey, within sight of the 
skyscrapers of New York. 



That flight won Du Pont his "D" license, 
the coveted highest rank in the gliding 
world. At the time, only one other Amer- 
ican, J. K. O'Meara, held the honor and 
only eighteen people in the world had won 
the license. The requirements are: five 
hours continuous soaring, a distance flight 
of thirty-one miles, and an altitude climb 
of 3,175 feet. All three marks do not have 
to be made in the same flight, however. 

Had Du Pont been able to soar a few 
miles further, he would have won the $3,- 
000 prize offered by his father, Felix du 
Pont, for the first motorless flight between 
Elmira and metropolitan New York. An- 
other prize which has stimulated glider 
activity is the Vincent Bendix Trophy, put 
up last year. It runs for five years and 
carries with it a replica of the trophy and 
$500 in cash to be awarded to the pilot 
who makes the longest flight under the 
rules of the contest during the Elmira 
meet. If the flight sets a new American 
record for distance, the cash award is 
doubled. 

From sixty to seventy clubs enter planes 
in this annual soaring competition and 
thousands of spectators journey to Elmira 
to enjoy the (Continued on page 105) 




European pilots using a motor winch 
to tow their craft back to the start- 
ing point after a successful flight 

The sailplane shown at the left lias 
a retractable auxiliary motor that 
enables it to rise from the ground un- 
der its own power. With a throttle at 
the left wing tip, the motor is used 
in taxiing the craft, as illustrated 
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Steel-Domed, Rotating- Turrets, 
Guarded by Aittiaircraft Batteries , 
Will Form ait Unbroken Line 
Of Defense for 600 Miles 
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Map shows how proposed chain of big. ttirreted guns would mask the 
California coast. Below, artist's conception of a turret in action 
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TWENTY batteries of sixteen-inch 
guns housed within steel and re- 
enforced-concrete naval-type tur- 
rets will provide a continuous line of 
defense for the California coast from the 
Mexican border to San Francisco, and for 
the harbors at Eureka and Crescent City 
farther north. This plan of "perfect de- 
fense," drawn up by a California defense 
committee, has been presented to Secre- 
tary of War Dern and part of the scheme 
has been approved by the War Depart- 
ment. 

Capable of throwing projectiles weigh- 
ing nearly a ton twenty-six miles against 
an enemy fleet, twenty batteries, includ- 
ing six sunk on islands of solid rock off 
Southern California, would present an 
unbroken line of defense along the 600 



miles from San Diego to the Golden Gate. 

Plans give each battery two big guns, 
defended by four of the recently de- 
veloped 4.2-inch antiaircraft guns, each 
of which can throw sixteen shells a min- 
ute five miles into the air. Each of these 
antiaircraft projectiles, exploded by a time 
fuse, would drive down any plane within 
a radius of 250 feet. 

Several of the batteries, particularly 
those on San Miguel, Santa Cruz, Santa 
Catalina, and San Clemente islands, would 
be virtually hidden in the solid rock. 
Only the crown of the revolving, steel- 
domed turrets, would be visible. Am- 
munition would be stored in rocky caverns 
fifty feet below the surface, and lifted by 
electrical hoists to the guns. Automatic 
rammers would speed firing, while elec- 



trical aiming gear would facilitate point- 
ing and training. Fire-control officers 
would look out over the sea through peri- 
scopes. 

According to plans, each turret would 
be supported on roller bearings, and could 
sweep both sea and land in a complete 
circle. Also, each would be sealed to pre- 
vent intrusion of gas from bombs or 
shells. A spring sleeve on each gun would 
make the gun opening air-tight, while the 
air inside the turret and crew's quarters 
would be maintained at slight pressure to 
blow out any gas that might enter. 

Each battery will be supplied with food 
and supplies adequate to maintain officers 
and crews during a six-month siege. Fifty 
men are believed adequate to maintain 
each gun during a long engagement. 
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NEW DIE-MAKING TOOL 
SAWS HOLES IN METAL 



Using the saw-blade welder on 
die-maker's band saw. Right, 
the tool and samples of work 

PRESENTING radical in- 
* novations, a new die- 
making tool speedily cuts 
holes of any desired shape 
or intricacy in a metal blank. 
Formerly it was necessary 
to drill a row of holes, ham- 
mer out the slug, and file off 
the drill marks. With the new 
tool, a metal-cutting band-saw 
blade is broken, passed through 
a single drill hole, and welded 
together again with a built-in 
electric brazer. Thus internal 
as well as external sawing 
may be done. A novel "band 
file", actually a flexible band 
of files, is interchangeable 
with the saw blade for in- 
ternal or external filing. 




CURRENT HEATS 

WIRE TO CUT 
DESIGNS IN WOOD 

r\ESIGNS arc cut from 
wood with the aid of 
heat, by a new tool resembling 
a scroll saw in appearance. 
The "blade" is a smooth wire 
heated by electric current that 
flows through it when a 
trigger on a pistol-type grip is 
pressed. Applied with a gentle 
reciprocating motion, it cuts 
the thinnest wood without 
danger of splitting, and leaves 
a smooth, black edge which 
has the appearance of having 
been finished in this manner. 






Close-up of "band file," to 
show how string of files is 
mounted on a flexible band 



A smooth wire, heated by electric- 
ity in this novel tool, cuts de- 
signs in wood like a scroll saw 



ELECTRIC JIG SAW 
HAS NO MOTOR 

Jig saws that run by electric power 
but use no motors are now on the mar- 
ket, and the illustration above shows 
one of the latest types in use. A mag- 
netic coil in the base alternately draws 
downward and releases a steel dia- 
phragm, which is shackled in rubber 
and attached to the lower end of the 
saw blade, the return stroke being pro- 
vided by a spring at the upper end of 
the blade. Operated on sixty-cycle al- 
ternating current, the tool makes 120 
cutting strokes a second. The stroke 
can be set for any length between one 
eighth and one half inch. The vibrat- 
ing blade makes a safe cutting tool. 




CROSS-SHAPED 

SLOTS HELP 

GUIDE SCREWS 

Screws and bolts with 
cross-shaped slots, and 
special screw drivers to take advantage of their non-skid, self- 
centering grip, are now obtainable. Screws of the new type may 
be guided home with positive control of direction, and may be 
poised on the tip of the driver for insertion in a hard-to-reach place. 

MODEL MAKERS GET TINY POWER LATHE 



OUTFIT MAKES ELECTROPLATING EASY 



Electroplating as a money-making venture is easily under- 
taken with a compact new outfit, according to the maker. Ob- 
jects to be plated are dropped into a revolving, motor-driven 
tub; the proper solution is added; 

and the metal used for plating is 
placed in a basket and suspended in 
(he liquid. After plating is complete, 
the rotating tub becomes a tumbler 
for drying and primary polishing. 




NEW aid in model mak- 
ing and in working with 
modern synthetic resins is a 
miniature electric-powered 
lathe. Pieces up to seven 
inches in length and two inches 
in diameter may be turned, 
ground, and engraved; and 
removing the tailstock of the 

device adapts it for use as a spindle carver or router. The lathe 
is powered by a standard type of electric hand tool for grinding, 
which is utilized as a source of power, and the high speed thus 
obtained is declared appropriate for working with small pieces. 



Home electroplating outfit. Dotted lines show arrangement for plating 
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BUTTER has been used to calk small 
boats in some parts of the Orient. 

GROUND in certain sections of Siberia 
is continually frozen to a depth of 100 feet. 



DUCK QUACKS, recorded on phonograph 
records, have been used by hunters to at- 
tract wild ducks. 




AMERICAN DENTISTS use about 500,000 
ounces of gold a year. 

AIRPLANE MOTORS frightened lions in a 
Chicago zoo, so pilots are forbidden to pass 
over the park. 

LETTERS painted on railroad ties tell 
French airmen the names of the towns they 
are passing over. 



EELS twelve feet long live near the Great 
Barrier Reef, off the coast of Australia. 



SIGHTSEEING TRAINS stopping at the 
White Mountains carry bicycles for pas- 
sengers. 



MILK contains more solids, by weight, 
than oysters. 



FIRES kill 10,000 people a year in the 
United States. 



APPLES disagreed with four out of jive 
people examined by doctors at the Mayo 
Clinic in Minneapolis. 



THE SHELL of an ostrich egg has a capac- 
ity of about three pints. 




INTOXICATION results quickest in people 
who have fat livers. 



OPOSSUMS were no bigger than mice 
35,000,000 years ago. 



CAVEMEN were left-handed. Most stone- 
age tools, archaeologists report, were made 
for left-handed people. 



TANTALUM, the name of the rare metal, 
comes from the same root as the word tan- 
talize. It was chosen because of the dif- 
ficulty met in isolating the substance. 



"MACHINE GUNS" that shot arrows 
were employed by Romans in an early in- 
vasion of Africa. 




ANIMAL SYMBOLS AID CHILD TYPISTS 

Little fingers quickly 
master the intricacies of 
typing, it is said, with the 
aid of a new keyboard for 
children, introduced as spe- 
cial equipment for a well- 
known make of typewriter. 
Groups of keys to be cov- 
ered by each finger are dis- 
tinguished by distinctive 
colors and by pictures of 
familiar nursery animals, 
supplementing the individ- 
ual letter and character 
markings. Nine adjustable 
rings, worn on the fingers, 
bear corresponding colors 
and animal pictures. Sim- 
ply by matching the colors, 
or the pictures, a child 
rapidly learns to strike 
each key with the proper 
finger, and acquires at the 
outset the correct finger- 
ing method. 




Matching animal figures on rings and type- 
writer keys teaches child correct fingering 




PHOTOMICROGRAPHY KIT 

A new photomicrographic attachment en- 
ables any user of a microscope to make per- 
manent records of his work, even if he has 
only a casual knowledge of photography. The 
outfit includes a fixed-focus camera, a light- 
lock to shield the microscope eyepiece and 
camera lens, a support that fastens to the 
microscope stage, and a counterweight that 
attaches to the base. After the microscope has 
been focused, the camera is set in place and 
the exposure is made. Since roll film is used, 
no darkroom is required for taking pictures. 



Exterior of vertical wind tunnel in Germany 

WIND TUNNEL HOUSED 
IN NOVEL STRUCTURE 

An experimental vertical wind- 
tunnel chamber resembling a giant bee- 
hive has just been completed in Ger- 
many. Within the odd structure, per- 
pendicular gusts of air will be directed 
against model planes and airships to 
forecast the behavior of their full-sized 
counterparts in actual service. 






Tiny camera beside a cigarette 



Microscope equipped with new camera attachment 

CAMERA FITS PALM OF HAND 

So small that it looks like a toy, a midget cam- 
era just placed on the market is nevertheless de- 
clared to be a fully practical instrument. Six snap- 
shots may be taken with a single loading of six- 
teen-millimeter film. Its fixed-focus lens requires 
no adjustment for a sharp focus from a distance 
of five feet to infinity. 



\NVARY, 1936 



Copy 



39 



EAVESDROPPING MACHINE AIDS POLICE 




A new sound-recording 
machine which makes 
its record directly 
on film without proc- 
essing. Connected to 
a hidden microphone, 
as below, it gathers 
evidence for police 



SECRETCONVERSATio.vs.picked up by con- 
cealed microphones and recorded on cel- 
lulose-acetate film by a new process, will 
aid police in securing evidence against 
criminals. The new sound-recording ma- 
chine, invented by a Chicago scientist, 
employs a diamond needle to impress a 
record of -peech or other sounds on a 




SOLDIERS USE MIRRORS 
TO PRIMP FOR PARADE 

Full-length mirrors, installed as reg- 
ulation equipment for a battalion of Brit- 
ish territorial troops, have helped to make 
it one of the crack units of the British 
military establishment. Each soldier is ex- 
pected to "dress up" in front of one of the 
mirrors before making his appearance on 
the parade ground, and the practice leaves 
little excuse for any irregularity in uni- 
form or equipment. 
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specially prepared 
sixteen - millimeter 
film, which is ready 
for reproduction 
without processing. To "play back" the 
sound record, it is necessary only to rerun 
the film through the machine. This feature 
is an improvement over former methods. 



FIRES OF MARSH GAS 
KINDLED ON ICE 

Marsh gas, formed by rotting 
vegetation on the bottom of a 
frozen Ohio lake, was put to prac- 
tical use recently by a party of 
skaters. Noticing bubbles rising 
to the lower surface of the ice, 
members of the party cut holes 
with penknives to tap this nat- 
ural fuel supply, and touched off 
the escaping gas with matches. 
In each case, a yellowish flame 
shot up from the hole, burned 
for a minute or two, and then 
died down. One pocket, three 
feet in diameter, produced a 
flame three feet high which 
burned for five minutes. When- 
ever they became chilled, the 
skaters would simply set off an- 
other pocket of gas and warm 
themselves by it. Lighting such 
bonfires would not be possible 
on lakes with sand bottoms. 




TINY WRINGER SQUEEZES 
AUTO GREASE FROM TUBE 

Collapsible lead tubes, now employed 
by some manufacturers for packing auto- 
mobile gear and chassis lubricants, are 
turned into grease guns by a trigger-oper- 
ated tool that resembles a tiny clothes 
wringer. Rolling up the end of the tube, 
the tool forces grease into the part to be 
lubricated. If all the grease in the tube is 
not used, replacing the cap protects the re- 
mainder. The new containers are said to 
prevent deterioration or contamination of 
grease, and to provide a neater and more 
convenient method of handling it. For 
heavy greases, a wall dispenser is used. 




Skaters warming themselves by fires of escaping marsh gas 



DRAFTSMEN EMPLOY SHADOW PRINTING 



Accurateshadowout- 
lines, like the one 
above, are made by 
sunlight on blue- 
print paper in the 
apparatus at right 



Shadow printing, familiar to every schoolboy as a means 
of making pictures of tree leaves and other objects, is find- 
ing new use as a short cut in industry. When an article is 
to be put into factory production, draftsmen must turn out 

rush drawings of a mas- 
ter model. To save the 
labor of transferring dif- 
ficult curves to paper by 
taking elaborate dimen- 
sions, the mode' is now 
placed in a box with a 
sheet of blue-print paper 
and exposed so that the 
sun's rays strike it at a 
right angle. From the re- 
sulting print, which is 
developed in the rnn 
tional way, an • 
drawing is readil 
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Third on our list, with 648 inventions, 
is Carleton Ellis. An interest in amateur 
photography, as a boy, led him into the 
field of chemistry. Renowned among his 
fellow chemists for his improvements in 
paints, varnishes, and lacquers, he is so 
much of a specialist that but for one ven- 
ture afield it would be difficult to bring him 
out of his Montclair, X. J., laboratory and 
identify him to the average man. 

Seeking a use for the waste products of 
his industry, the owner of a slaughterhouse 
once called upon Ellis for help. Ellis mixed 
the waste with malt and other healthful 
ingredients, and baked it into nice round 
dog biscuits. To his dismay, Fido would 
have none of it. "So I had some more bis- 
cuits baked from the same stock, but in 
the shape of a bone," Ellis relates, "and I 
found that my dog manifested a tremen- 
dous interest in the bone-shaped biscuit. 
To this day I cannot tell whether my dog 
is interested in the bone-shaped biscuit 
because it fools him as such, or whether, 
after my shaping the biscuit in an effort to 
cater to his taste, he feels duty bound" to 
fool his master by simulating an interest 
in it." In any event, the artifice works, 
and that is the true story of the start of 
the industry based on dog biscuits that 
look like bones. 

As with Ellis, a boyhood hobby became 
a life work for Henry A. Wise Wood, hold- 
er of 434 patents. His high school publica- 
tion needed a printing press, so he built 
one. It was the first of a series of presses 
and other inventions that were to make 
over the art of printing. 

Printing plates for newspapers were for- 
merly made by hand; Wood invented a 
machine called the "autoplate" that pro- 
duced them automatically. The invenlion 



yielded him a fortune. With the 
funds now at his command, Wood 
could develop his pet ideas about 
printing-press design. In 1916 he 
announced a series of inventions 
that doubled the speed of newspa- 
per presses — an epochal advance. 
Such presses are fed from a con- 
tinuous roll of paper, and when 
one roll was used up it was for- 
merly necessary to stop the press 
and thread in a fresh roll. One of 
Wood's major improvements was 
a mechanism that pasted the end 
of the new roll to the old one, 
without stopping or even slowing 
down the press. 

Not devoted to invention alone. 
Wood has interested himself in 
public affairs; has written books 
on social and economic subjects; 
has started and edited an aviation 
magazine; and has published a 
book of poems. Printing presses, 
however, are his major interest. 
When a big one is installed, the 
president of the Wood Newspaper 
Machinery Company dons overalls 
and supervises the job himself. 
His delicately attuned ear can 
detect the sound of a press with 
which something is amiss. "It hurts 
me to hear a machine cry out in 
agony," he says, "as much as it 
hurts some people to hear animals 
in pain. I listen to it, and I know 
w-hich instrument is doing well and 
which is not. I do not need scien- 
tific apparatus. I can lay my hand on a 
part and take its pulse." 

As might be expected, the four inventors 
heading our list are comparatively elderly 
men. Accumulating their enormous totals 
of patents has represented, for each, near- 
ly a lifetime of work. In contrast, the fifth 
on our list of inventors is still in his for- 
ties, with a brilliant future of achieve- 
ment still awaiting him. 

Already. John Hays Hammond. Jr., has 
patented 360 inventions. He is the first 
example we have encountered of a living 
inventor who has ventured successfully 





into many fields. Shortly after complet- 
ing an engineering course at Yale, he in- 
vented the incendiary projectiles used by 
the Allies in the World War. He was a 
pioneer in developing radio-controlled 
ships, aircraft, and guns. His system of 
remote radio control has been used to 
guide submerged torpedoes racing at forty 
to forty-five miles an hour. Others of his 
radio inventions include the "double-de- 
tection circuit," which is the underlying 
principle of all superheterodyne receivers; 
and a system of radio telegraphy enabling 
eight messages to be conveyed simultane- 
ously on one carrier wave, which has been 
employed by the U. S. Army and Navy. 
Turning to the field of music, he designed 
the first pipeless pipe organs, which em- 
ploy ingenious arrangements of oscillating 
electrical circuits to produce their tones. 
In one week during the last summer, 
eighteen U. S. patents were issued to him. 

Sixth in inventive productivity is Clyde 
C. Farmer, with 344 patents — and once 
again we encounter a specialist in inven- 
tion. Associated with the Westinghouse 
Air Brake Company, he has been a leader 
in developing air brakes for all types of 
applications, including those for motor 
vehicles. 

It is not until we reach the seventh 
name on our list — that of Ethan I. Dodds, 
of Central Valley, N. Y. — that we come 
to a prime example of the old-school in- 
ventor of diversified talents. With no aca- 
demic education — he could hardly read 
until he was twenty-one — Dodds began 
inventing as a boy in the coal-mining coun- 
try of Pennsylvania. Starting as a black- 
smith's helper in the Westinghouse works 
at Pittsburgh, Pa., he soon became George 
Westinghouse's right-hand man. When 
Marconi came to Westinghouse with his 
first models ( Continued on pat^e 104 ) 
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At left, barmen demol- 
ishing a brick wall with 
sledge and crowbar. This 
difficult and dangerous 
method is being replaced 
by modern technique 



WHILE crowds in New York 
City's theatrical district 
watched in fascination, not 
long ago, a ninety-foot crane 
lifted a 3,000-pound iron ball by a heavy 
chain and swung it, again and again, 
against the wall of a partly demolished 
building. Under the terrific blows, five 
stories above the ground level, the wall 
shivered. Great, crumbling chunks fell in- 
ward. When it was pounded away, down 
to the second floor, a power shovel attacked 
it, poking, biting, shoving, and finally top- 
pling it over into a huge heap of debris, 
to be scooped into trucks and hauled away. 

That was the last of a group of thir- 
teen buildings, from five to ten stories tall, 
fronting on an entire city block. Tearing 
them down took just forty-four days, and 
the wreckers received a $12,000 bonus for 
finishing the job two weeks ahead of sched- 
ule. 

I talked with officers of that wrecking 
firm, the Albert A. Volk Co., and learned 
that demands for speed and economy have 
brought revolutionary changes to the in- 
dustry. Literally, it has been turned up- 
side down. Skyscrapers are now wrecked 
from the bottom, up. Demolition starts 
in the basements. 

New tools have been devised. New and 
ingenious use has been made of machines 
originally built for other purposes. Equip- 
ment designed for construction has been 
put to work in reverse, tearing down build- 
ings instead of erecting them. Even the 



rural districts have lent an instrument for 
this typically city job; tough uprights of 
wood and masonry now are yanked down 
by stump pullers. 

It was on a nine-story building that the 
company, seeking greater speed and econ- 
omy, first developed the sensational "up- 
side down" method. 

Ordinarily, after removal of all parts 
that could profitably be salvaged from the 
interior of a building, wreckers began on 
the top floors. Debris was dumped down 
chutes, and sometimes it had to be car- 
ried considerable distances to get to them. 
Then, as the structure came 
down, the chutes had to be 
rebuilt or adjusted to re- 
ceive wreckage from the 
lower stories. When a floor 
was torn out, any rubbish 
that fell through had to be 
handled again, at the next 
lower level. 

"It happens that our 
company does excavating 
as well as wrecking," Al- 
bert Volk, the president, 
told me, "and we saw amaz- 
ing similarities and con- 
trasts between the two. In 
each, the job is to get the 
debris loaded into trucks. 
But we saw how much 
cheaper and quicker a pow- 
er shovel was, than all 
that manual labor of feed- 



Ph'ito C'tttrtrs!) "Construction Methods" 

ing the chutes. Of course, you couldn't 
send a power shovel up to the top of 
a building. But we found a way to 
get the building down to the shovel." 

In applying the new idea, the first 
step was to take out the street-level 
floor and clear the basement of parti- 
tions, pipes, and everything that might 
interfere with the shovel. Then, holes 
were cut in the second rloor. Inte- 
rior partitions and walls were torn out and 
dropped through the openings. As the 
wreckers worked upward, a floor at a time, 
they tumbled all debris through the holes 
underneath, straight down to the basement. 
Then they tore down the outer walls from 
the top, dropping the wreckage inside the 
empty shell of the building. 

By the time the walls were down to the 
second story, the growing heap of debris 
was level with them. Now the contractors 
had just what they wanted. A steam shovel 
could handle this part of it. walls and all. 
The demolition of a building had been 



HOW WRECKERS WORK IN REVERSE 
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I After clearing the basement, 
wreckers work upward from 
floor to floor, tearing out 
walls and partitions as they go 



O Debris thrown down from the 
upper floors accumulates in 
the basement, the shell of 
the building serving as a chute 
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from the Ground Up 



By JESSE F. GELDERS 




turned into an ordinary excavation job. 

That structure had been one of two 
identical units. Starting to wreck the twin 
at exactly the same time, the company 
had used the old system, for comparison. 
The upside-down method won the unique 
race by several days and showed a large 
saving in costs. 

It was soon applied to a twelve-story, 
modern fireproof building, with similar 
success. Workmen with sledges and pneu- 
matic drills broke through the concrete 
floors, according to the same plan as be- 
fore. Stripping down the outer walls, they 
left only the bare steel frame. 

Taking down the steel skeleton was then, 
as always, a task requiring the same sort 
of skill and daring as putting up the steel 
in the first place. Instead of riveters, burn- 
ing crews clung to the dangerous perches, 
and with oxyacetylene torches cut through 
the beams and girders. A guy derrick, like 
the one which had first lifted the steel in- 
to place, hitched onto each piece, just be- 



TO DEMOLISH LARGE BUILDINGS 



: 



Si 
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O After the framework is re- 
moved, scaffolding is built 
outside the walls and they are 
demolished from the top down 




A When the walls are down to 
the second story, a power 
shovel attacks them and scoops 
up the accumulated debris 



Part of a building being 
torn away by pressure ap- 
plied by a series of jacks. 
At the right, a workman is 
cutting through steel gird- 
ers with an acetylene torch 



fore it was burned free, and afterwards 
lowered it to the ground. 

Since the upside-down method was first 
used, many effective and spectacular addi- 
tions have been made to the wreckers' 
equipment. 

r\EBRIS. hurtling down from above, al- 
ways has been one of the worst haz- 
ards of demolition. On an upside-down 
project, the workmen were never allowed 
to travel through the interior of the build- 
ing, outside passages always being pro- 
vided. But when a twenty-story office 
building was to be wrecked, a short while 
ago, a strange, inclosed stairway was 
erected on the outside, with unusual speed. 

It was the newest type of 
portable fire-escape. 

Modern, mechanically 
operated scaffolds, such as 
bricklayers use in erecting 
walls on steel-frame build- 
ings, have been adapted to 
the wrecking of the same 
walls. Formerly, the "bar- 
men," working with sledges, 
drills, and pointed, bent 
bars, either stood or sat on 
the walls and tore them 
down, almost underneath 
themselves. Twenty sto- 
ries above the street, that 
could be a ticklish job. as 
the men leaned over to 
work on the outside face 
of the wall, toppling the 
debris inward to avoid in- 
jury to persons below. 



Now the barmen work from scaffolds at- 
tached to the building"s steel frame, inde- 
pendent of the wall they are smashing. 
They pound and pry the masonry away 
in front of them, instead of beneath. The 
cranks and winches which enable brick- 
layers to lift such scaffolds smoothly as 
their work progresses, now help the bar- 
men to follow the receding walls down- 
ward in greater safety. 

The tremendous "'cannon ball" which 
often takes over the barmen's work at low- 
er levels, with a sensational power-driven 
bombardment, is handled according to a 
carefully thought-out plan. 

It was used first, several years ago, on 
an office building which had been torn 
down to the fifth floor. A few hefty swings 
of such a tremendous weight might have 
been enough to make the walls collapse. 
But that, in Yolk's words, "would have 
made a mess." Twisted steel and heavy 
timbers, all tangled together and partly 
submerged in a goulash of masonry, would 
be extremely difficult to clear away. In 
spite of apparent confusion, successful 
demolition must be orderly. So the con- 
tractors devised what they call "the Demp- 
sey method." 

The crane operator hoisted the iron ball 
nearly to the top of the wall, and gave it 
a nice little swing. It struck a vicious blow, 
and the wall trembled. Just as Jack Demp- 
sey's body punches prepared opponents for 
the final knockouts, repeated blows of the 
V/z-ion iron fist "softened" the wall. A 
section at a time fell, the masonry com- 
pletely shattered. It was in perfect condition 
for a quick job (Continued on page 112) 




SHIPS' LIFEBOATS GET RADIO EQUIPMENT 
WITH RANGE OF MORE THAN FIFTY MILES 



New U. S. Department of Commerce 
regulations for safety at sea, taking effect 
January l, require ocean liners to equip 
motor lifeboats with radio apparatus cap- 
able of communicating at least fifty miles 
on the international distress frequency. 
Accompanying photographs show the latest 
type of radio equipment designed especially 
for this purpose. Tests show that the set, 
which recently was installed on a lifeboat 



of the S. S. Pennsyl- 
vania, of the Panama 
Pacific Line, will op- 
erate normally when 
it is drenched with 
water, and may even 
be submerged com- 
pletely for a short time 
without impairing its 
operating efficiency. 





Lifeboat of S. S. Pennsylvania equip- 
ped with new radio apparatus and col- 
lapsible masts. At top of page, an 
interior view showing set under test 



NEWSPAPER READS ITSELF ALOUD 

A "talking newspaper" that will read itself aloud 
to you is a recent invention. Its pages may be printed 
on standard presses, but instead of words they bear a 
pattern of printed dots and lines, serving as a sound 
track. When the paper is placed in a special reproducer 
and the machine is started, the events of the day are 
related verbally, without further attention on the part 
of the listener. The reverse side of each page is printed 
in standard type, for those who prefer to do their read- 
ing in the conventional way. The inventor, a young 
Argentine engineer, is seeking to interest publishers in 
his plan, which includes supplying sub- 
scribers with the reproducing machines. 



SAWHORSES ASSEMBLED 
WITH HANDY BRACKETS 

Sawhorses of any desired size are quick- 
ly assembled from standard lumber, with- 
out need of boring holes, driving nails, or 
cutting braces, through the use of new 
metal brackets that clamp the legs and top 
together. The picture above shows a saw- 
horse made up with brackets designed for 
two-by-four legs and a two-by-four top set 
edgewise. Similar brackets are available for 
use with two-by-four legs and a two-by-six 
top, set flat. The accessories are declared 
a convenience for home workshop enthusi- 
asts, as well as for carpenters, painters, and 
interior decorators. 





A "talking newspaper." printed 
with dots and lines for a sound 
track, being placed in a repro- 
ducer which will read it aloud. 
One side of each page is printed 
in regular type, as seen at left 
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SIMPLIFIED PROCESS PRINTS COLORED PHOTOS ON PAPER 




Above, special film 
for printing photos in 
natural colors being 
separated from paper 
backing. Left, com- 
bining the three col- 
ored positives to 
form the finished 
print. Right , com- 
pact kit containing 
necessary materials 



CAMERA AMATtURS PHOTOGRAPH 
RADIO STARS AT THE MICROPHONE 

With seventy-five cameras going into action, a New 
York broadcasting studio recently inaugurated an ama- 
teur photographer's night at which enthusiasts could 
bring their equipment and snap the performers in action. 
Special lights permitted fast shots and platforms at three 
levels enabled the cameramen to focus and snap their 
pictures without interfering with one another. The pic- 
tures taken were eligible for entry in a contest. 



At the right is a 
scene in a radio 
broadcasting stu- 
dio with camera 
fans assembled to 
take pictures of 
the performers at 
the microphone 




A customer sampling perfumes in a new air- 
conditioned booth by means of automatic con- 
trols. After each test, fresh air clears the cabinet 



TEST CABINET 
LETS WOMEN 
TRY PERFUMES 

By combining the elec- 
tric brain of the automatic 
telephone and the latest 
principles of air condition- 
ing, a young inventor has 
developed a unique per- 
fume-sampling cabinet. 
Customers enter the booth 
and, by pressing buttons, 
cause different atomized 
perfumes to fill the cham- 
ber and then be flushed out 
by a rush of fresh air. Sig- 
nal lights similar to those 
on a telephone switchboard 
indicate which perfume is 
being sampled. Thus, in a 
few minutes, the customer 
can test the scents she is 
interested in. No perfume 
clings to her clothing when 
she leaves the booth. 



THROUGH a simplified process, any 
amateur may now produce natural- 
color photographs on paper. An ordinary 
camera, standard films or plates, and the 
conventional filters for three-color work 
may be used for making the three negatives 
required. These are printed or enlarged 
upon special, paper-backed film, which is 
easily separated from its support in the 
hypo bath and may be handled freely with- 
out fear of damage. The resulting film posi- 
tives are chemically toned to blue-green, 
magenta, and yellow, and ■ are squeegeed 
in registry upon a white paper mount to 
form the finished print. Less 
than an hour is said to be re- 
quired to complete the whole 
printing process. 





A woven framework 
of vines incloses this 
pig going to mark? 




HOW SIAMESE PIGS GO TO MARKET 

Putting a pig in a package saves trouble for Siamese 
farmers going to market. The package consists of a frame- 
work woven of vines or fibers. Encased in it, with its head, 
tail, and feet protruding, the porker travels under its own 
power. Handles on the framework enable the owner to 
steer the animal and keep him from straying. 
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LONG-FOCUS CAMERA SNAPS 




Camera with sixteen-foot lens tube, as it will appear in use for photographing stratosphere balloons 



BALLOONS IN STRATOSPHERE 



A curious camera that resem- 
bles an anticraft gun has been per- 
fected at Wright Field, Dayton, 
Ohio, to take pictures of strato- 
sphere balloons from the ground. 
The instrument, using a lens set at 
the end of a sixteen-foot barrel, is 
said to be the longest-focus port- 
able camera ever constructed. It 
permits clear pictures to be made 
of a balloon 70,000 to 80,000 feet 
above the earth. For use, the "strat- 
osphere camera - ' is stowed aboard 
an airplane and the pilot follows 
the movements of the balloon, land- 
ing whenever a picture is to be 
made. In this way it is possible to 
record facts of scientific interest 
pertaining to a flight, including the 
change in shape of the balloon as 
its gas expands in the upper air. 




SPARK PLUG 
HAS POINTS 
RECESSED 

Firing points of 
a new spark plug, 
instead of being ex- 
posed as in conven- 
tional types, are 
recessed within a 
metal chamber de- 
signed to serve as 

a preheating element for fuel. Vapors with- 
in this pocket are first ignited, projecting 
a flame into the cylinder that is said to 
assure instant and complete combustion. 
The illustration shows one of the new plugs, 
at right, compared with a standard type. 

TINY PROJECTOR LAMP 

A mercury-vapor lamp now being de- 
veloped for use in projectors is so small 
that it may be held in the palm of the hand. 
Its light, however, is reported more bril- 
liant than that of an electric arc. 



At left, a pair of 
shoes soled with 
discarded auto -tire 
tread, being worn 
by a native of Kur- 
distan. Below, top 
and bottom views of 
shoes showing design 





SOLE SHOES 
WITH OLD 
TIRETREAD 

Discarded auto tires are being put to 
practical use in Kurdistan, in western Asia, 
where native craftsmen have discovered 
that the rubber treads furnish excellent 
soles for shoes. Tops are fashioned from 
the wool and hair of their sheep and goats. 
The resulting footgear is reported to be 
comfortable, waterproof, and iong-wearing, 
and has found favor with inhabitants of 
the region, who are not averse to taking 
advantage of products of civilization that 
happen to fit in well with their traditional 
styles and customs. 



NEW METAL MAKES 
STRONG MAGNETS 

Better radio loudspeakers are 
promised by a newly discovered 
metal alloy that can be magnetized 
far more strongly than any hitherto 
in use. Magnets made from the 
new material have proved powerful 
enough to support sixty times their 
own weight — a feat considered re- 
markable for a magnet of the "per- 
manent" type, which is familiarly 
exemplified in the small horseshoe 
magnets sold as toys, and which re- 
quires no electric current to operate it. Permanent 
magnets of the latest type are expected to replace 
electromagnets in modern dynamic loudspeakers and 
other devices where strong magnetic fields are required. 
The new magnet metal, announced by General Electric 
Company engineers, is composed of aluminum, nickel, 
cobalt, and iron. The combination was being developed 
as a heat-resisting alloy when a check-up of all its 
properties revealed its unexpected magnetic qualities. 



Permanent magnet made of a 
new alloy, which was used in 
the test shown at the right 







A fifty-cight-pound radio cabinet be- 
ing supported by a permanent mag- 
net that weighs less than a pound 



TOAST SCULPTURE IS NOVEL HOBBY 

When he is not busy making sandwiches for custom- 
ers, Louis Strakes. counter man in a New York City 
sandwich shop, indulges his fancy for creating statu- 
ettes and caricatures from toast. The proprietor encour- 
ages his unusual hobby, for the odd 
pieces of sculpture, placed in the 
window of the establishment, help 
attract patronage. An electric toast- 
er, a few slices of bread, a knife, and 
a box of toothpicks are the only tools 
and materials Strakes uses to pro- 
duce a statuette like the trotting 
scene illustrated above; the picture 
at left shows him at work on another. 
Dark breads provide color effects. 



IS 



View at left shows ingenious robot bridge player, 
with front cover removed to disclose complicated 
mechanical parts. At the center of the machine is a 
rotating drum on which panels of hands are mounted 




Bridge-Playing 
Slot Machine 
Puts Up Good Game 



D 



I EVOTEES of bridge may indulge 
their fondness for the game with 
the aid of a new bridge-playing automaton. 
When a coin is dropped in a slot, lighted 
symbols representing cards appear in pan- 
els labeled "North" and "South." The latter 
is the hand of the player, who is declarer; 
"North," his partner, is dummy. A printed 
legend, appearing in a window, explains 
the bidding and the contract arrived at. 
To play any card, a plug resembling a 
telephone jack is inserted opposite it. One 
of the imaginary opponents, "East" or 
"West," automatically responds by play- 



A human player 
matching his skill with 
that of the automaton 



ing a card, whose illuminated symbol ap- 
pears in a side panel. Tricks taken by the 
player, who can win if he plays correctly, 
are shown by numbers in a lower window. 
The robot, a marvel of mechanical inge- 
nuity, contains assorted bridge hands, ar- 
ranged in panels on a drum that turns to 
display one set at a time. Cards played 
by "East" and "West" are picked out by 
an intricate electrical selector resembling 
a dial telephone switchboard. 



BABY CARRIAGE IS STEERED BY HANDLE 



Easy to guide, a baby carriage with a 
built-in steering control has been devised. 
The frame of the handle is attached to 
a swivel base, and pushing it toward either 




side operates a steering yoke that turns 
the front wheels, making it unnecessary 
to lift them from the ground in turning 
a corner. In the illustration, the body 
has been removed to show the swivel 
base to which the handles are attached, 
and the steering yoke. 




"North" and "South" panels, representinE player 
and dummy. Illuminated symbols designate cards 



ODD RACING BIKE HAS PEDALS BEHIND 



Baby-carriage chassis, showing steering mechanism 



Operated from a crouching position, 
a racing bicycle designed by a British 
inventor is said to permit greater speed 
and maneuverability than conventional 
models, and to be propelled with a min- 
imum of exertion on the part of the 
rider. Instead of be- 
ing mounted between 
the wheels, the ped- 
als and gearing are 
supported behind the 
rear one. There are 
no handlebars in 
the ordinary sense, 
the machine being 
steered by grips 
mounted partway 
down the spreading 
front fork. 
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A scene from "Mutiny on the Bounty." showing former cargo carriers rebuilt as eighteenth-century vessels 




H.M.S. Bounty, as reproduced by movie shipbuilders. 
The ship was formerly the two-masted schooner Lily 



Old Sailing Vessels 

"MADE UP" AS FAMOUS SHIPS 

for the Movies 



A NCIENT WINDJAMMERS, rescued from the oblivion of Pacific 
/-% Coast shipyards, are reviving the glories of famous ships of his- 
■*■ tory and romance. Carefully reconstructed under the guidance of 
Hollywood research experts, they sail proudly before the eyes of movie 
cameras as reproductions of such storied vessels as H.M.S. Bounty and 
the Hispaniola of "Treasure Island." 

For example, the high-pooped eighteenth-century armed transport that 
forms a setting for most of the stirring events of the film version of 
"Mutiny on the Bounty" is literally built around the hull of the old two- 
masted schooner Lily, a former cargo carrier. When Hollywood pro- 
ducers decided to film the story of the famous mutiny, they ransacked 
shipyards for suitable sailing vessels. With four other veterans of sail, 
the Lily was brought out of retirement and placed in the hands of 
skilled shipbuilders at Wilmington, Calif., where many other ships have 
been "made up" for important roles in the movies. 

Working from old plans of the original Bounty and details from the 
narrative of Capt. William Bligh. her commander on her ill-fated voyage 
to the South Seas, modern shipwrights began their task of reproducing 
the historic vessel. To begin with, the hull of the Lily was far too nar- 
row. Built on rakish lines, she lacked the breadth of beam of a man-of- 
war of 150 years ago. To remedy this defect, new ribs were placed 
around the original hull and covered with planking. The space between 
this outer covering and the original hull was filled with concrete, which 
served the useful purpose of ballasting the ship. 

In place of the Lily's fore-and-aft rig. the movie Bounty was given 
three masts and a square rig like that of her famous predecessor. Every 
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How Hollywood Shipbuilders 
Take Veteran Cargo Carriers 
Resurrected from the Ship 
Graveyards of the Pacific and 
Rebuild Them for Roles in 
Film Dramas of the Sea 




This twenty-seven-foot model of the Bounty was built for use 
in shipwreck scenes. It is powered with an automobile engine 



detail of the complicated rigging is faithfully reproduced. 

Frowning through ports in the after part of the upper 
deck are four four-pound cannons. She also carries a pair 
of swivel guns mounted on stocks forward, and six aft. 

In contrast with the year it took English shipwrights 
to build the original Bounty, movie workmen transformed 
the Lily into a full-size reproduction of the old ship in 
only twenty-eight working days. Ten thousand dollars 
was paid for the schooner, and it cost another $50,000 to 
rebuild her. Hollywood does not consider that an exces- 
sive price to pay for a film shipwreck, but because old 
sailing ships are getting scarcer every year, it was decided 
to build a smaller model for use in scenes depicting the 
wrecking of the ship at Pitcairn Island. 

Only twenty-seven feet long, this miniature Bounty 
reproduces the larger vessel in every detail and is per- 
fectly seaworthy. In addition to a full set of sails, it car- 
ries an automobile engine geared to a concealed propeller 
which kicks the tiny ship along in realistic style. Fitted 
with buoyant tanks, it was "wrecked" on the California 
coast, and later repaired for exhibition. 



The full-size repro- 
duction of the Bounty 
under construction in 
a California shipyard. 
New ribs are being in- 
stalled around the old 
hull of the schooner 
Lily to give the re- 
quiredbrcadthofbeam 



Before and after: the smaller picture shows the bow of 
the Lily before reconstruction was begun. Above, how 
the bow of the movie Bounty looked after reconstruction 
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Marvels of Modern 

BRING THE ORANGE TREE 




Below, oranges are seen rolling across the 
sizcr, in which rows of spreading rollers 
allow the fruit to drop into different bins, 
according to size. After this, the oranges 
are wrapped in tissue paper and packed 



Fresh from the tree, these 
oranges arc being cleansed 
in a bath of soapy water be- 
fore passing on for grading 
and sizing. Soft brushesand 
a cool shower aid the soap 



By 

Andrew R. Boone 



4T A cost of only ten cents a carload, 
/ % the spinning brushes of an auto- 
r % matic machine now coat Cali- 
fornia oranges and lemons with 
an invisible covering of wax. It prevents 
shrinkage and loss of moisture, produces 
a pleasing gloss, and delivers the fruit to 
distant parts of the world as fresh as 
when it was picked from the tree. 

This device is the latest addition to a 
host of scientific aids which are giving the 
citrous-fruit industry a mechanized effi- 
ciency rivaling that of a motor-car as- 
sembly line. Specially designed oil heaters, 
gas tents, size rings, picking bags, convey- 
ors, mechanical scrubbers, waxers, and 
packers carry the product from grove to 
market. To follow the life history of a 
modern orange or lemon is to encounter 
an endless succession of innovations pro- 
duced by science. 

In the battle against insects, for in- 
stance, special tents envelop the trees. 
Their cubic capacity is printed on the out- 
side. Workmen with wheeled tanks of 
cyanic acid gas move down the rows, a 
gauge on the tank showing just how much 
of the deadly fumes will be needed to kill 
pests within a tent of any given size. 

When picking time ar- 
rives, workers wear gloves 
and snip off the fruit with 
miniature pruning shears. 
Oranges usually are picked 
by color, lemons by size. 
Lemon pickers carry in the 
left hand a metal ring, 
from two and a quarter to 
two and three eighths 
inches in diameter. If a 
lemon passes through the 
ring, it is too small and is 
left on the tree for the 
next picking, six weeks 
later. 

To prevent bruising of 
the fruit, the sacks used 
by pickers are designed so 
the bottoms can be opened 
by loosening a cord. When 
full, the bags are set down 
in the picking crates, the 
cords are jerked free, and 
the sacks are lifted away 
from the fruit. On endless 
belts, the boxes ride to the 
packing house and its bat- 
tery of ingenious machines. 

At warehouses of the 
California Fruit Growers' 
Exchange, an organization 
of growers which supplies 
three fifths of the oranges 
sold in the United States 
and Canada, and nearly 
four fifths of the lemons, 
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Fruit Packing... 

TO YOUR BREAKFAST TABLE 



the boxes of fruit are allowed to stand for 
a day or two to permit some of the 
moisture in the rind to evaporate and 
thus make the skins less easy to injure. 

Then, the automatic machines go into 
action. One dumps the boxes of fruit onto 
a padded conveyor, while the empty crates 
continue on their way to be stacked for 
future use. Oranges roll into a warm, 
soapy bath where whirling brushes remove 
the dust of the grove. From this washing 
tank, they pass under a rinsing shower of 
cold, clear water and continue on rollers 
which are designed to prevent bruising of 
the fruit, while a blast of air thoroughly 
dries the skins of the oranges before they 
reach the waxing apparatus. 

In this new device, two long brushes, 
like parallel cylinders revolving toward 
each other, pass over blocks of paraffin 
and coat the oranges with a thin layer of 
protecting wax as the fruit rolls down the 
trough between them. This waterproof and 
air-tight envelope seals the fruit and en- 
ables it to reach the consumer in "tree- 
fresh" condition. 

Beyond the waxer, an endless belt car- 
ries the oranges past experts who separate 
them into different grades. Each grade is 
placed on a separate conveyor which de- 
livers the fruit to the sizer. On the way, 
the oranges are automatically weighed or 
counted. A record is made of the amount 
of fruit of each grade which each grower 
sends to the central packing house. 

In the sizer, a series of spreading rollers 
permits oranges of different sizes to drop 
into different canvas bins. From these 
bins, packers take the fruit, wrap it in 
tissue paper, and place it in crates for 
shipment. Skilled workmen can pack as 
many as seventy-five boxes of oranges a day. 
Like all others who handle the fruit, the 
packers wear gloves to pre- 
vent finger nails from injur- 
ing the skins of the oranges. 

Because of their shape, 
lemons require more han- 
dling in the packing house 

Roller brushes, re- 
volving on blocks of 
paraffin, put a thin, 
protective coating of 
wax on oranges. This 
prevents shriveling 
and keeps fruit fresh 



than do oranges. The pack- 
ers select, by eye. fruit of 
uniform size as the lemons 
pass in front of them on 
moving belts. The smallest- 
size lemons are packed S40 
in a box. The largest run 
240 to a box. 

Before oranges are 
packed, a sample is with- 
drawn from each shipment 
received at the plant and 
put through a titration and 
specific-gravity test to de- 
termine the proportions of 
sugar and acid in the juice. 
The ideal blend, science 
has discovered, is eight 
parts of sugar to one part 
of acid. Any crop that 
does not come up to a set 
standard fixed by the as- 
sociation is not packed. 

While the fruit is being 
examined, treated, selected, 
and wrapped, high-speed 
machines are turning out 
as many as 3,600 orange 
crates a day. Other ma- 
chines nail the ends of the 
covers on the filled boxes 
and place a metal band 
around the middle without 
crushing or bruising the 
fruit. As each crate reaches 
such a lidding machine, it 
halts momentarily while 
(Continued on pazc 101) 

At right, a laboratory worker is 
determining the ratio of acid to 
sugar in a grower's crop. If the 
fruit does not come up to a fixed 
standard, the packer rejects it 
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An inspector takes an orange's temperature — a test repeat- 
ed at re-icing stations as the shipment goes to the market 





Automatic stackers, like those seen in the picture above, 
deliver stacks of four boxes each to pneumatic-wheeled trucks 
to be wheeled to the precooling room for temporary storage 
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American Flyers Lead 



By JOHN E. LODGE 





UNCLE SAM— Ace Record Holder 
of the Air. That is a new title 
which swift planes and daring 
pilots have brought to this country. For 
the first time in seven years, France has 
lost the lead in aerial records and the 
United States has swept into first position. 

Howard Hughes, flashing across a Cali- 
fornia beet field in a $200,000 racing 
plane; Benjamin King, drifting down the 
Atlantic coast in a two-cylinder seaplane; 
D. W. 'Tommy" Tomlinson. with his 
robot pilot, roaring over the Willoughby 
Spit course — all these men in recent 
months have piled up new marks that 
have carried America into the lead. 

The drive for new records began early 
last year. Officials of the National Aero- 
nautic Association, the American branch 
of the world governing body, the Federa- 
tion Aeronautique Internationale, encour- 
aged manufacturers and pilots to try for 
new marks. In our dramatic climb to 
first place we have set more than twenty 
international records since August 1, 1934. 
The giant Sikorsky S-42 piled up ten 
marks alone and Tomlinson's Douglas 
DC-1 added nine. The score then stood: 
France, forty records; the United States, 
thirty-nine. 

It was a Washington, D. C, civil 
engineer and sportsman pilot, Benjamin 
King, who put America over the top. 
One Tuesday, last summer, King 



A timing station at 
one end of the course 
of a National Air Race 
meet. Two separate 
systems are used, one 
employing a plate cam- 
era, the other, movies 



climbed into a little Aeronca light plane 
at Port Washington, L. I. The thirty-six 
horsepower air flivver had been equipped 
with pontoons. Skimming the water of 
Long Island Sound, it soared away into 
the south. 

Down the East River, over the tip of 
Manhattan Island, above the Statue of 
Liberty, along the New Jersey coast, 
across Chesapeake Bay, up the Potomac 
River, the little machine winged its way. 
Over the Naval Air Station at Anacostia, 
D. C, its eight-gallon fuel tank was nearly 
dry. King eased back the throttle and 
coasted down for a landing. The Aeronca 
had flown 221 miles, airline, a new in- 
ternational record for machines of this 
type. Added to other marks made by 
King a few days previous, it put America 
ahead of France. 

Other pilots, Art Chester in his Chester 
Special; Helen MacCloskey in her Mono- 
coupe; Brig. Gen. Frank M. Andrews at 
the stick of his 1 ,400-horsepower Martin 
seaplane; Maxine Bennett in her Spartan, 
also contributed to our total. 

Such records don't just happen. Pilots 
don't take off on the spur of the moment 
and set a new world mark. Weeks, and 
even months, of preparation go into the 
burst of speed or the climb into thin air 
which makes aerial history. The millions 
who read headline stories of such achieve- 
ments know little of the behind-the- 



Loading a transport plane with sandbags for an at- 
tempt at a record in pay-load flying. To check the 
load accurately, each bag is weighed individually 



scenes activity for such performances. 

They never hear of the dress-rehearsal 
flights that make pilots and timers letter 
perfect in their jobs; of the laboratory 
tests that ferret out minute and hidden 
flaws in recording apparatus and stop 
watches; of the searching examinations 
that pick the best men to officiate at 
record tests; and. finally, of the hundreds 
of pages of technical data which accom- 
pany the reports sent in by these officials. 
Vet, it is this care and preparation that 
make record marks of value. 

Thirty years ago, when balloons still 
held the center of the stage, eight nations 
sent representatives to Paris and formed 
the Federation Aeronautique Interna- 
tionale. One of its main purposes was to 
.standardize the conditions under which 
aerial records are made. By making the 
rules for such attempts universal, it pro- 
vided equal opportunities for airmen in 
all parts of the world. 

Today, thirty-four nations are members 
of the international body. The National 
Aeronautic Association, with headquarters 
in Washington, D. C. is the American 
branch. It is in direct charge of all at- 
tempts to break records in this country. 
Certified stop watches, barographs, and 
electrical timing apparatus are rented out 
for such trials by its contest board, of 
which William R. Enyart is chairman. 

To obtain an F.A.I, certificate, stop 
watches have to pass an exhaustive labora- 
tory test that lasts for months. They are 
calibrated in six positions and must be 
accurate to within one one-hundredth of 
a second in each position for a certain 
length of time. In addition, they must 
pass heat and cold tests. So exacting are 
these requirements that only two out of 
six Swiss stop watches, which have the 
reputation of being the best in the world, 
passed the test during a recent examina- 
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tion. The watches that meet the require- 
ments get a certificate that is good for 
two years. Only such watches can be 
used in timing official trials. 

They are rented out for $5.00 for two 
weeks and fifty cents a day if kept longer 
and a deposit of $100 is required. Baro- 
graphs for speed and distance flights have 
the same rental fee with a $50.00 deposit 
required. Special barographs for high alti- 
tude trials need a $300 deposit and rent 
for $20.00. plus $3.00 a day if kept longer 
than two weeks. 

Each barograph is calibrated before it 
leaves Washington and is inclosed in a 
metal container. Just before the take-off, 
the instrument is officially sealed and. at 
the end of the flight, it is placed in the 
container and sent by express to the N.A.A. 
headquarters. With the seal still intact, 
the barograph is delivered to the U. S. 
Bureau of Standards for final calibration. 



A girl parachute jumper and her pilot testing 
oxygen apparatus before trying to break the 
world's record for altitude parachute jumping 



The highest charge of all is made for 
the delicate transit cameras and electrical 
timing devices used for straightaway speed 
attempts. They cost $75.00 a day and 
this does not include wiring the course 
for the installation. 

Last spring, when Tomlinson set his 
string of new records, his great silver 
plane flew at an altitude of more than two 
miles. Timers watched through three 
special theodolites, surveyor's instruments, 
which showed them when the plane passed 
a certain point in the sky. in order to 
time the start and finish of Tomlinson's 
long race against the clock. 

Five times, he circled the 621-mile tri- 
angle, rushing southwest from New York 
to Washington. D. C, east to Norfolk, 





Va.. and north again to Floyd Bennett 
Field. His plane carried more than 1.600 
gallons of fuel and covered more than 
3,100 miles. Most of the time, the Spcrry 
robot pilot guided the plane and during 
the whole flight Tomlinson and his copilot, 
Joseph Bartels, were in constant radio 
communication with officials and timers 
on the ground. 

Sometimes, in high-speed tests, cine- 
theodolites, combined moving-picture cam- 
eras and theodolites, are employed to 
time streaking planes as they cross the 
start and finish of a course. Another aid 
for timers is a stop watch with a dial on 
the back which instantly translates split- 
second time into miles per hour. 

In addition to the rental charges for 
certified timing equipment, there 
are a number of fees which a 
record-setting pilot has to pay. 
The sanctions fee, for permis- 
sion to make an Official attempt, 
runs from $10.00 for gliders, to 
$100 for maximum-speed trials. 
The calibration of barographs 
costs from $5.00 to $10.00. 
The registration fee for a na- 
tional record is $10.00; for an 
international record. $20.00. 
And, official timers, of whom 
there are seventeen in the 
United States, are authorized 
to charge up to $25.00 a day 
for their services. 

Frequently, however, these 
men contribute their time gratis 
or for traveling expenses. They 
are appointed by the N.A.A. 
for one year at a time and 
must pass rigid examinations 
on the care and operation of 
stop ( Continual on />ni;c IflSj 



Below, a motor-cycle fire-extinguishing unit used by the U.S. Navy to 
safeguard take-offs of heavily fueled planes. This apparatus is always 
on hand when a land plane tries for a record in long-distance flying 



CHECKING A 
HIGH-FLYING RACER 

This section of film shows the record made by a cine- 
theodolite as a high-flying plane is "clocked." Above, 
a group of officials is gathered about an ordinary 
theodolite ready to record the end of a similar flight 
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Mysterious Diseases 
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jEARTS that whistle, cars that 
tick like watches, skins that turn 
all colors of the rainbow, pa- 
tients that swell up like balloons 
and have to be punctured with hollow nee- 
dles, muscles that literally turn to lime- 
stone — such are the mystery maladies met 
by a practicing physician. 

He often finds himself an explorer in a 
puzzling realm of strange diseases. He 
encounters bewildering ailments that form 
the oddities of the medical world. His 
records read like improbable flights of 
fiction. Yet, they concern fact-cases ex- 
amined with scientific care. 

Here are three examples. They are 
picked at random from the recent records. 

In the balcony of a London, England, 
theater, an elderly man struck a match to 
light a cigarette. An instant later, there 
was a burst of flame and a sharp report. 
The unlightcd cigarette shot halfway 
across the interior of the theater. The 
man's breath had exploded! 

When Dr. Terence East examined him 
at the King's College Hospital, he found 
that a diseased condition at the lower end 
of the stomach permitted food to remain in 
his body far beyond the normal time. Ex- 
cessive fermentation produced inflamma- 
ble gases and these combustible vapors 
had exploded as soon as the match flared 
in front of his mouth. 

Last year, in a western city, a young 
man began to notice a strange weakening 
of his muscles. They looked as big and 
strong as ever, but they became so im- 
potent he could not do even the lightest 
work. Finally, his arm muscles and jaw 
muscles grew so weak he was unable to 
lift food to his mouth or to chew solids. 

Puzzled physicians called in specialists. 
They diagnosed the trouble as a rare dis- 
ease known as myasthenia gravis. In it, 
the muscles retain their outward appear- 
ance of vigor but do not respond normal- 
ly to the messages relayed from the brain. 

Recoveries — miraculous, but unfortu- 
nately temporary — have been reported by 
a nerve specialist abroad. He has devel- 
oped a complex chemical compound for 
injecting into victims. Within five min- 
utes, they begin to recover the use of their 
muscles. The effect, however, wears off 
in seven or eight hours. 

On the south coast of Ireland, a few 
years ago, an even queerer case baffled 
doctors for several weeks. One Thursday 
morning, a small boy in Fivemiletown. 
County Tyrone, came down with a high 
fever. By afternoon, it reached 105 de- 
grees. The next day, his temperature had 
subsided. But, exactly one week later, the 
fever returned, ran its one-day course, and 
again subsided. Week after week, as 
Thursday morning came, the child de- 
veloped a burning fever that rose to 104 
or 105 degrees before the day was over. 
The rest of the week, his temperature was 
nearly normal. 



Newspapers featured the curious case of the "Thurs- 
day-fever boy." Doctors were at a loss to solve the 
riddle, and scientists in all parts of the British Isles 
engaged in heated debates as to the cause of the 
strange disorder. Then, a Belfast pathologist studied 
a drop of the boy's blood under a high-powered micro- 
scope and was able to put his finger upon the curious so- 
lution of the baffling mystery. 

A few weeks before his first attack of fever, the boy 
had been nipped on one foot by a rat caught in a trap. 
He was suffering from a rare disease known in the 
Orient as rat-bite fever. Before the World War, no 
cases had been reported in Europe. 
Since then, two or three instances 
have come to the attention of medical 
societies. 

Another rare infection from the 
Orient recently traveled to Passaic, 
N. J. It came on the blade of a 
Malay creese, or serpentine-bladed 
dagger. A returning traveler brought 
the weapon from a temple in Bali as 
a present for his fourteen-year-old 
grandson. On the first day, the boy 
scratched his leg with the tip of the 
blade. Almost immediately, a mys- 
terious infection of a rare gas-pro- 
ducing germ began to act. The leg 
swelled as though it were being in- 
flated with a bicycle pump. Only 
quick work and special treatment at 
the hospital enabled doctors to con- 
quer the mysterious trouble. 

On a number of occasions, patients 
have had their whole bodies swell up 
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like balloons. One instance of the 
kind occurred at Portland, Ore., only 
a few weeks ago. In an automobile- 
crash, a man injured his frontal sinus, I 
the cavity above and behind the eye- 
brows. Air breathed through the nose 
filtered into the body under the skin. Enor- 
mously elastic, the skin stretched until 
the man was twice normal size, and his 
neck was puffed out until his chin had 
disappeared. Actually afraid their patient 
would swell up until he burst, the doctors 
punctured him with hollow needles and 
let him shrink back to normal proportions 
while they treated the damaged sinus. 

A medical riddle which has had French 
physicians in a certain part of Brittany 
baffled for more than a decade was recent- 
ly solved by a special committee of the 
Academy of Medicine. The doctors had 
noted with alarm a rising tide of mysteri- 
ous lead-poisoning cases. They blamed the 
pipes which carry the drinking water. But 
similar lead pipes are used in Paris and 
no trouble results. The committee jour- 
neyed to Rennes and investigated. 

Paris water, it found, contains lime 
which coats the inside of the pipes and 
protects the water. The drinking water at 
Rennes and other Breton cities, on the 
other hand, has little lime and contains an 
acid which eats away the pipes and causes 
the lead to be carried in solution in the 



A Physician Conducts You on a Tour of the 
Dun Borderland of Medical Knowledge, Where 
Weird Maladies Sometimes Defy Diagnosis 

By FREDERIC DAMRAU. M. D. 
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THESE CASES KEPT 
DOCTORS GUESSING 

| An Illinois woman suffered an attack 

of yawning that lasted more than a 
week. Unable to stop, she yawned eight 
to twelve times a minute, day and night. 
2 A Negro was attacked by vitiligo, a 

little-known disease that destroys the 
pigment of the skin. When the disease 
had run its course he was completely whitel 
2 A man took on the appearance of an ape. 

Paget's disease, a gland malady, caused 
this grotesque change in his body structure. 
^ Worn out by an attack of hiccoughing, 

a California youth tried to shoot him- 
self. Just as he pressed the trigger, a 
hiccough spoiled his aim and saved his life. 
^ In a theater in England, a man was 

lighting a cigarette when there was a 
burst of flame. A disorder had made 
his breath inflammable, and it exploded. 
^ A Los Angeles boy has red ' air on one 

side of his head ; blond on the other. Also, 
one of his eyes is brown; the other is blue. 



water. Simply by dissolving chalk in the 
Rennes water supply, the scientists pro- 
pose to coat the inside of the pipes and 
eliminate the source of the poisoning 
which, for years, has puzzled the Breton 
medical men. 

The strangest poisoning case reported 
in recent years, caused the death of Ser- 
geant John Wolfe of the Boston, Mass., 
police force. In line of duty, Sergeant 
Wolfe had survived being bitten by a cat, 
a dog, and an intoxicated man. Then, he 
bit his own tongue and died of septic 
poisoning! 

Another class of stranger-than-fiction 
ailments are those which cause changes in 
the color of skins and body tissues. Legs 
that turn blue, eyeballs that become 
permanently black, skins that shift their 
hue to purple, green, yellow, red, black, 
and brown — arc all known to the medical 
world. 

A woman with a rainbow skin, which 
changed its hue four times in a single 
week, recently astonished doctors at a 
Kansas City, Mo., hospital. She was ad- 
mitted with a light blue skin. Two days 



later, it was purple. Then, it became 
claret red and finally brown. She told the 
physicians that she felt as though she had 
a bad case of sunburn, and her tempera- 
ture fluctuated from day to day, frequent- 
ly reaching 102 degrees. The unusual case 
baffled the doctors. The only theory they 
iould advance was that the phenomenon 
was some sort of drug rash. However, the 
patient could not recall taking any medi- 
cines just prior to her attack. So the 
cause of her chameleonlikc changes 
of color remains a mystery. 

A curious disease that turns the 
legs of young girls blue is known to 
the medical profession by the tongue- 
twisting scientific name of Erythro- 
cyanosis crurum pucllarum frigida. 
It affects the arteries, slowing up the 
circulation in the legs so that the 
bluish-looking blood in the veins ac- 
cumulates. Recently, two Manches- 
ter, England, surgeons were success- 
ful in relieving the condition by oper- 
ating on nerves which run to the leg 
arteries that are affected. 

In the same country, "a man who 
was turning to silver" received special 
study from medical men, a few years 
ago. For twenty years, he had worked 
in a plant which makes silver nitrate, 
important in photography and medi- 
cine. Dissolving the metal in strong 
nitric acid is the initial step in pro- 
ducing the crystals. Bubbles of hy- 
drogen gas rise to the surface during 
this process, burst, and create a fine 
silver spray. For two decades, the un- 
fortunate workman had been breath- 
ing billions of tiny droplets of this 
spray. The accumulating silver salts 
in his system finally turned the whites 
of his eyes dark gray and black. 
Finally, a blood clot in an intestinal artery, 
believed to have been caused by silver 
deposits on the arterial walls, resulted in 
this strange patient's death. 

I remember one patient of mine who 
turned as green as grass following an at- 
tack of gallstones. Another with pernicious 
anemia became the color of a lemon. And 
a third, a brunette attacked by the little- 
known and baffling disease, vitiligo, ap- 
peared to be half white and half Negro. 

This malady, in some mysterious man- 
ner, destroys the pigment in the skin. It 
starts in spots, and spreads. At one stage, 
the back of the victim, with its irregular 
patches of light and dark skin, has the 
appearance of a map. Aside from the 
loss of pigment, the disease produces no 
ill effects. So far as can be determined, 
victims arc as healthy after the attack as 
before. In one remarkable instance, re- 
ported by an eastern skin specialist, a 
Negro was attacked by vitiligo and, when 
it had run its course, his skin was perma- 
nently white! 

Devonshire, England, Hartford, Conn., 
and Los (Continued on page 107) 
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PUTS POPULAR SCIENCE ON THE SCREEN 





Jerry Fairbanks, producer of "Popular Science of the Screen," with his photographic truck 



VfAXV readers of this magazine are en- 
joying the thrilling dramatization of 
its contents in "Popular Science of the 
Screen," shown in theaters throughout the 
country. The picture above introduces 
Jerry Fairbanks, producer of the "Popular 



Science" films and an assistant, on a pic- 
ture-taking expedition. The photographic 
truck is packed with the latest in sound- 
and color-movie equipment, and provides 
two platforms, one on the roof and one at 
the side, to serve as points of vantage. 



Headlamp with at- 
tachment of spiral 
vanes that breaks 
up and diffuses 
the rays of light 



HEADLAMP ATTACHMENT 
ELIMINATES GLARE 

CLIPPED over the bulb of an automo- 
^ bile headlamp, a new attachment is 
said to prevent objectionable glare. Metal 
strips, fastened together in the form of 
spiral vanes, give a springy grip that holds 
the device firmly in place. The strips 
serve as reflectors to break up and diffuse 
the light so that it is evenly distributed 
over the entire width of the road ahead, 
instead of being concentrated in glaring 
beams which "blind" oncoming drivers. 




Wooden blocks, set 
with bullscye re- 
flectors, shine in 
light to mark drive 



EDGE OF DRIVE MARKED 
BY REFLECTOR BUTTONS 

To mark the borders of a driveway, 
self-illuminating markers have been de- 
vised, consisting of white-painted wooden 
blocks anchored securely in place with 
long metal spikes. Each end of the block 
carries a red bullseye reflector that shines 
brilliantly in the rays of a car's headlamps. 
Driving to or from his garage at night, a 
motorist thus has his path plainly illumi- 
nated for him. 

FAKE WELL TESTS PUMPS 

Research engineers of a large refining 
company have built a 150-foot well into 
which they put oil. Then they pump it out. 
The procedure tests new types of pumps. 
By applying back pressure, conditions in 
wells up to 5,000 feet deep can be simulated. 
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BIG BUILDING IS SHIFTED FIVE FEET 

TJOW to get a fourtcen- 
story building out of 
the way of a widened 
street was a problem that 
recently confronted Los 
Angeles, Calif., engineers. 
One possible solution was 
to tear down the face of 
the structure and erect a 
new face five feet back, 
but this plan was discarded 
as too expensive. Instead, 
workmen amputated a five- 
foot section from the mid- 
dle of the building. The 
front part, left intact and 
heavily braced, was then 
slid back to close the gap. 
Riding alone a track of 
railroad rails and steel roll- 
ers, the building completed 




Building with a five-foot slice cut 
out. before front half was shifted 
back. At left, underpinning on which 
the fourteen-story section was moved 
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Autos Get All-Year Air Conditioning 



Below is a test car equipped with a now all-year- 
round air-conditioning system. The object on the 
roof is a condenser coil that cools the refriger- 
ant. At right, how system would be applied to a bus 
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CONDENSER 
COOLING UNIT 





NEW RADIO 
TUBE CUTS 
DOWN NOISES 



A/TOTORING comfort the year around is promised by a 
new air-conditioning system for private cars, taxis, and 
busses, successfully tested by a leading manufacturer and 
expected soon to be on the market. In summer, a refrigerat- 
ing compressor coupled to the engine cools the air in the car, 
and in winter a heating coil warms it. A small fan serves to 
circulate the conditioned air throughout the vehicle. 



By combining many 
stages of amplification 
in a single unit, a new 
radio tube invented by 
Dr. V. K. Zworykin. of 
the RCA-Victor Com- 
pany, minimizes back- 
ground noise or artificial static. One tube 
of the new type, it is predicted, could re- 
place all the tubes in a conventional radio 
receiver. Improving television images will 
be its first application. 




MECHANICAL WALKER 
TESTS SHOE SOLES 

To test the wearing quality of 
shoes, the U. S. Bureau of Stand- 
ards at Washington. D. C. has de- 
veloped the novel appliance shown. 
Eight shoes at a time may be fas- 
tened upon a revolving wheel, which 
scuffs them along the abrasive sur- 
face of an endless bell with a mo- 
tion similar to a walking step. After 
a number of revolutions, equivalent 
to months of wear, the shoes are 
removed and their soles examined 
to see how each has fared. 



This machine wears 
eight shoes and walks 
them over an abrasive, 
endless belt to test 
the relative wearing 
qualities of the soles 




NEWS CAMERAS FILM THRILLING RESCUE 



XJEWSREEL men re- 
■L^ cently witnessed an 
unscheduled drama as 
flames ended the attempt 
of Constantinos Vlachos, 
co-inventor of one of the 
strangest of flying craft, 
to win government aid 
for its development. He 



had planned an ascent from the lawn of 
the Congressional Library at Washington, 
D. C, to demonstrate his "triphibian," 
shown at left, which he claimed could 
navigate in the air, on land, or in the 
water. Hardly had he started the motor 
when fire enveloped the machine. Spec- 
tators dashed to his aid and dragged him, 
severely burned, from the blazing wreck 




-4i 



At top, odd plane before test. Above, policeman 
rushing to rescue pilot as craft catches fire 



Bystanders attempting to extricate the inventor 
as flames rapidly envelop the strange machine 



Safely removed from the wreck, the creator of 
the "triphibian" watches its final destruction 
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FIND HELICAL GEAR USED 800 YEARS AGO 



Centuries before Columbus discovered Amer- 
ica, primitive engineers had discovered and ap- 
plied the principle of helical gears, whose spiral 
or slanting teeth transmit power more smoothly 
than ordinary straight gear teeth. In the ruins of 
an old Swedish castle recently was found a huge 



helical gear wheel cut from solid stone, probably 
one of a gear train used to drive a community 
grain crusher 800 or 900 years ago. Considerably 
thicker at the hub than at the rim, to give ade- 
quate bearing area, it shows a surprisingly clear 
idea of gear design for so early a period. 



GASOLINE ENGINE 
DRIVES SCOOTER 

Gasoline-powered scooters 
have made their appearance, and 
the picture above shows Amelia 
Earhart, leading woman aviator, 
with one that she uses at the 
Union Air Terminal, Burbank, 
Calif. The odd vehicle rides on 
miniature pneumatic tires, and a 
one-cylinder gasoline motor at the 
rear propels it at a speed of fif- 
teen miles an hour. 




Telegrams being routed through a Western Union central office 
on a V-type conveyor. Drawing shows this and other types used 



BELT CONVEYORS 

SPEED TELEGRAMS 

Telecrams now speed through 
Western Union central offices with- 
out the aid of human hands, and 
as rapidly as 1.200 feet a minute, 
on ingenious new types of belt 
conveyors. The V type illustrated 
serves for carrying messages on 
horizontal runs. For vertical traf- 
fic, rubber strips on the drag-con- 
veyor belt pull the message along. 
Overhead runs are made on a 
twist conveyor, where a pair of 
belts carry a message. 



VEST-POCKET RAZOR HAS NO HANDLE 

So small that 
it may readily be 
carried in a vest- 
pocket, a folding 
safety razor for 
travelers has no 
conventional han- 
dle. Instead, it is 
grasped by a pair 
of hinged tabs at- 
tached to the blade 
holder. The one- 
piece razor uses 
standard blades, 
may easily be 
washed and dried, 

Hinged tabs, attached to the and ha «. nQ loose 
blade holder, take the place of , 

the usual handle in this folding parts that may DC 

razor designed for travelers mislaid. 





BARBERS' SCISSORS SILENCED 

Patrons of barber shops will miss the fa- 
miliar clicking of the scissors, if a noiseless 
type, recently invented for tonsorial use, finds 
favor. The silencing device is a curved shock- 
absorbing wire of spring steel, mounted in 
such a way that it comes between the finger 
loops as they close and muffles their sound. 
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SHIP ON STILTS RIDES ABOVE WAVES 




HEAVY FLYWHEEL SPINS 
RADIO TUNING DIAL 

With a ''lazy man's radio'' of German 
invention, only a single twirl of the tun- 
ing knob is required to change the setting 
from one end of the dial to the other. A 
heavy flywheel attached to the shaft of 
the knob keeps it turning until a desired 
station is heard, whereupon it is stopped 
with the touch of a finger. In the picture 
above, one of the sets is dismantled to 
show the tuning knob and the flywheel 
that causes it to spin. 




Cabinet of "lazy man's radio." Picture at top 
shows tuning knob and flywheel that spins it 

GLASSES TINTED AT TOP 
AND CLEAR AT BOTTOM 

Goggles with graduated depth of tint 
are now on the market for motorists and 
sportsmen. Dark at the top, to shield the 
eyes from the glare of sunlight or auto- 
mobile headlamps, the lenses shade into 
full transparency at the bottom. They 
are made by fusing a wedge-shaped sec- 
tion of dark glass to another of clear 
glass, and grinding the joined sections of 
glass into a single eyeglass lens. 



Proposed design of a ship built on 
a support of submarine pontoons. 
Riding clear of the water, the hull 
would not be buffeted in a storm 



HULL OP VESSEL 
RIDES CLEAR 
OP WATER 




STILTS JOIN 
PONTOONS 
TO HULL 



WAVES PASS 
UNDER HULL 
INSTEAD OP 
STRIKING IT 



PONTOONS SUPPORT 
WEIGHT OF SHIP 

/~\CEAN LIXERS on stilts are proposed 
by a Portland, Ore., inventor, to offer 
travelers safety and comfort at sea. His 
design envisages a craft supported by 
buoyant, submarine pontoons, in such a 
way that the hull itself rides clear of the 
water. Its elevation above the surface 
would be sufficient to allow heavy waves to 
pass beneath it without striking it, eliminat- 
ing the buffeting to which most ships are 
subjected in bad weather. Rolling and 
pitching would thus be minimized. The 
streamline pontoons are so arranged that 
they rest in a calm level below the sur- 
face layer of disturbed water, and their 
broad, flattened upper and lower surfaces 
resist any sudden vertical movement. The 
propeller is situated nearly amidships, and 
the tunnel-like inclosure formed by the 




BROAD, FLATTENED SURFACES OF 
PONTOONS CHECK ROLLING AND 
PITCHING T3V OFFERING RESISTANCE 
TO ANY VERTICAL MOVEMENT 

surrounding pontoons is declared to give 
high propulsive efficiency. The added 
weight of the pontoon structure would not 
be as great as might be imagined, it is 
maintained, since the elimination of heavy 
shocks and strains upon all parts of the 
ship would permit the extensive use of 
lightweight alloys in its construction. 





Graduated-tint goggles in use. 
They shield a motorist's eyes 
against glare, while permitting 
a clear view of the road. At 
left, pencil shows how the dark 
section shades into clear glass 



SLIDES CHANGE NEON SIGN 

Sales messages may be varied with a new, change- 
able neon sign. When its cover glass is removed, 
flexible slides bearing transparent standardized legends 
may be inserted, as shown. If he prefers, the user 
may employ a special frame and fonts of letters and 
numbers to make up his own signs. 



(jhost Ship Radio Station 



USES PARTS SALVAGED 
FROM FAMOUS VESSELS 



BATTLESHIPS, rumrunners, 
ocean liners, war-time raid- 
l ers — all have contributed to 
the unique amateur radio 
station of Winton R. Jones, at Balti- 
more, Md. As an employee of a 
large ship-salvaging concern, Jones 
has built his forty-meter station, 
W3CAQ, from the odds and ends of 
wrecked and discarded vessels. 

His transmitting key came from 
the S. S. Jacob Luckenbach, a liner 
that went aground on the rocks of 
the Mexican coast. His antenna 
wire was once on the U. S. Navy 
cruiser Cleveland; his headphones 
are relics of a former rumrunner. 
The socket for plugging them in 
came from the S. S. Lenape, a ship 
that raced in from the sea and 
burned in the Delaware River. Even 
the desk on which his apparatus is 
assembled is a gift of the ghost 
fleet. It was originally in the cap- 
tain's cabin on a U. S. Shipping 
Board boat which carried supplies 
to Europe in 1 Q 1 S. 

Two lamps which light his instru- 
ments rode with Count von Luckner 
on the Prim Eitel Freidrhh when 
that phantom raider was a constant 
threat to Allied shipping during the 
World War. One of his power packs 
came from the ill-fated Mono 
Castle, the Ward liner which burned 
off the New Jersey coast in 1934 
with a loss of more than 100 lives. 



Each of the four meters on his 
homemade transmitter came from 
a different ship. Even the brass 
strips and screws used in mounting 
the condenser came from wrecked 
and dismantled liners. 

Oldest of the radio relics at 
W3CAQ is a galvanometer made by 
the Marconi Wireless Telegraph 
Company, in England. It came from 
the S. S. President Fillmore, a liner 
that served as a Red Cross ship 
during the World War. Material 
used in a preselector panel was sal- 
vaged from an American freighter, 
the Transmotor, whose end formed 
a ludicrous anticlimax a few years 
ago. At sea with a cargo of scrap 
iron, it began to sink, turned back, 
and was itself cut up for scrap iron 
at the Baltimore yard! 

When Gen. William Mitchell sank 
the old U. S. battleship Alabama 
with aerial bombs to prove that 
such craft are obsolete, he supplied 
Jones with an antenna switch for 
his station. The dreadnaught lay 
on the bottom of Chesapeake Bay 
for several years before it was raised 
and salvaged. 

As soon as a new ship comes into 
the Baltimore salvage yard, Jones 
heads for the radio room. The parts 
he has bought at scrap-metal prices 
have enabled him to talk with other 
amateurs in fifteen countries and on 
five continents. 



Winton R. Jones 
and the amateur 
radio station he 
made with parts 
from wrecked and 
discarded ships. 
Even the desk is 
such a souvenir 





This lamp sailed the seas 
with Count von Luckner in 
the Prinz Eitel Freidrich, 
famous World War raider 



Right, Jones's oldest radio 
relic, an early galvanometer 
manufactured by the Marconi 
company in London, England 



This preselector panel 
was made from parts sal- 
vaged from the S.S. Trans- 
motor, a freighter that 
sailed for Europe with a 
cargo of scrap iron but 
started to sink and had 
to turn back and be made 
into scrap iron itself 



The switch shown at the 
left is a relic of the 
U.S.S. Alabama, an obso- 
lete battleship sunk by 
Gen. William Mitchell in 
a test of the effect of 
aerial bombs on warships. 
It lay for years on the 
bottomof Chesapeake Bay 





AVIATION FANS PRACTICE 
FLYING ON A SEESAW 

Seesaw "airplanes," that enable be- 
ginners to practice piloting without leav- 
ing the ground, are being used by mem- 
bers of a flying club in Russia. Riding in 
cockpitlikc boxes at either end of the 
seesaw, the tyros maintain their balance 
by movements of a control stick gaining 
valuable practice that cuts down instruc- 
tion time later on when they enter 
a flying school. A third member op- 
erates the device from the ground. 



SAFETY CANE DISPLAYS STOP SIGNAL 

Popping out of a cane like a jack-in-the-box, a red stop sign 
aids pedestrians in getting through traffic. Pressing a trigger on 
the cane causes the word "Stop" to appear near the handle, as 
illustrated above. It rolls back into the cane and disappears when 
the tip is pressed against the pavement. 

VERSATILE GAUGE 
CLASSIFIES STAMPS 

By combining a perfora- 
tion gauge, a water-mark de- 
tector, a measuring scale, and 
a magnifying glass, a mech- 
anism recently put on the 
market saves time for stamp 
collectors. A knob, moving 
a rotary gauge, makes pos- 
sible rapid classification of the 
perforations according to size 
and number. A double ' rule 
measures the stamps either 
in inches or in millimeters. 




Stamp collectors' gauge in use 
for checking the perforations 



Members of an air club in a Russ 
flying in a crude seesaw with the 



lan mining vi 
aid of friends 



llage practicing 
on the ground 




METER TESTS VISIBILITY OF PRINT 

How much light do you 
need to read this page? 
Special eyeglasses with tiny 
windows in place of lenses, 
now give an exact answer to 
such questions. Twirling a 
small wheel, the user of the 
device moves filters across 
the windows and determines 
the least amount of light 
by which he can read a 
sample of type. Twin, eye- 
browlike scales record the 
relative visibility of the 
printing and the amount of 
light the individual requires 
to read it. Highway signs 
and signals, as well as 
printed matter, are being 
tested by the new visibil- 
ity meter. 



BUILT-IN PIPE LIGHTER 
GIVES MATCHLESS SMOKE 

Matches are unneeded by smokers 
using a unique new pipe designed by an 
eastern inventor. Incorporated in the 
base of the bowl is a small cigarette-type 
lighter. In use, a striker with a wick is 
withdrawn from the holder and rubbed 
against a strip of flint, producing a spark. 





A printed page being tested for 
visibility to determine the 
light required for reading it 



At left, the meter, with scales 
that register relative visibility 
and foot candles recommended 
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This odd craft, look- 
ing like a scow on 
tractor treads, was 
designed for rescue 
work in areas struck 
by floods or storms 




FLOOD-RESCUE TANK IS AMPHIBIAN 



Warlike tanks may go to the rescue of people 
menaced by future floods and hurricanes, if 
tests of a strange new vehicle, now under way 
at Lake Placid, Florida, prove successful. End- 
less treads are designed to propel the twenty- 
four-foot, amphibian machine over terrain im- 
passable to all other vehicles, and the cleats of 
the treads will serve as paddles when it takes to 
the water to cross inundated country. The 
bouyant, double-shelled aluminum hull of the 
six-ton ark contains ample space for passengers 
and supplies. From an elevated cab inclosed in 
safety glass, the driver controls a 110-horse- 
power motor mounted in the rear. The "rescue 
tank" is the creation of Donald Roebling, 
a wealthy sportsman. 




POCKET RANGE FINDER 
GIVES CAMERA FOCUS 

Users of focusing cameras 
may speedily determine the dis- 
tance of a subject with an im- 
proved range finder, so compact 
that it may be carried as easily 
as a pencil by means of a pocket 
clip with which it is provided. 
A distinctive feature of the new 
instrument is a translucent scale, 
visible through the eyepiece, that 
enables the distance to be read 
while still viewing the subject. 
An adapter enables it to be at- 
tached, if desired, to a popular 
make of miniature camera. The 
pictures at right show the range 
finder and the manner in which 
it is used. 



BEER COMES IN NOVEL CONTAINERS 

Beer is appearing in 
a variety of containers, 
these days, and two of 
the newest are illustrated 
at the left. The small 
one is a tin can with a 
bottle-cap top; the top 
may be removed with an 
ordinary bottle opener, 
and the can may be 
thrown away when it is 
emptied. These small 
cans can be stored com- 
pactly. The larger of 
the two containers shown 
holds one sixteenth of a 
barrel. It is drained with 

Two new containers for beer ; t an( j j, said tQ 

The larger one is drained with . , , 

a spigot. The small can may be provide all the attractive 

opened with a bottle opener features of draught beer. 





ELECTRIC GOAD SHOCKS 
LAZY HOGS OR CATTLE 

If hogs or cattle become reluctant to 
move along, an electric "persuader," re- 
cently devised in Germany for cattle 
drovers, quickly starts the animals on 
their way. When the prod is thrust against 
one of them, as shown above, the pres- 
sure on a pair of buttons at its tip closes 
a circuit and the buttons become electrified, 
administering a harmless but effective 
shock. Batteries within the handle of the 
device supply the current. 




AUTOMATIC BOOKMARK 

Clipped to the back cover of a book, 
the bookmark shown above automatically 
keeps the place when the volume is laid 
down. A hinged metal arm serves as the 
marker, and its flat tip is shaped in such 
a way as not to damage the pages. As 
one leaf is turned, a spring flips the mark- 
ing arm instantly into place against the 
next right-hand page. 
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Lighting the 
World's Largest 
Furnace Fires 




in 




RARELY, after it is first lighted, is the 
fire in a modern blast furnace al- 
lowed to die; the expense of the 
complex procedure of starting the fur- 
nace up again compels the foundry opera- 
tors to keep the fires going constantly. 
However, the recent industrial depression 



One of the huge fur- 
naces in which iron 
ore is smelted in a 
German mill. The 
men wear gas masks 




The light at the right is the flare from a blast furnace 



At left, covering the base of 
the empty furnace with coke, 
on which will be stacked al- 
ternate layers of coke and 
crushed iron ore. A blast of 
preheated air forced through 
the structure ignites the coke. 
The iron freed by the com- 
bustion flows from taps in 
the furnace, as at right 



made it necessary to kill the fires in some 
of the largest blast furnaces. Now that 
they are being started up for production 
again, the photographer has seized on an 
opportunity that may not be offered soon 
again, to make a pictorial record of this 
interesting phase of the steel industry. He 
has accompanied the iron workers at a 
German mill right down into the shaft and 
followed their important operations from 
that point on. 




A sample of molten iron, for analysis, 
being drawn from one of the taps. Each 
tap is sampled in this manncr.as a check 
on the purity of the iron being produced 
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THE MOON UNDER 
BOMBARDMENT 

This imaginary view 
shows a swarm of giant 
meteors striking the 
moon and exploding 
like huge shells. If 
the "impact theory" is 
a correct explanation 
of the lunar craters, 
our satellite must have 
undergone many sim- 
ilar cannonades to 
produce the countless 
scars which mark its 
entire visible surface 




Did Exploding M 



eteors 



TESTS WITH LEAD, MUD, AND WATER ILLUSTRATE 



A 



LTHOUGH the moon is our 
nearest neighbor in space, it 
has given our astronomers one 
of their most puzzling prob- 
lems. In spite of the fact that 
they have mapped every detail of the 
visible lunar surface more completely 
even than the earth's has been, they are 
still in doubt about the forces which cre- 
ated the moon's strange circular pits, com- 



monly called volcanoes. It is, however, 
very easy to show with simple experi- 
ments how the moon's face might have 
received its pockmarks. 

Volcanoes they certainly are not — at 
least, in our earthly sense of the word. 
Nearly all terrestrial volcanoes rise gradu- 
ally to a conical peak, in which the crater 
is higher than the surrounding table-land. 
Only one or two of our volcanoes (in 



MOON CRATERS IN MINIATURE 

By dropping marbles into soft mud, 
you can form perfect little copies of 
moon craters, even to the central peak 
as indicated by pencil below. Com- 
pare them with the real one in circle 



Hawaii) have craters below the level of 
the adjacent land, while on the moon it is 
the general rule for the circular wall to 
rise higher above the crater's floor than 
it does above the surface outside. In other 
words, a moon "volcano" is a walled plain 
which is sunk below the encircling land. 
In addition, the sunken plain frequently 
contains a high central peak which has 
no visible suggestion of a lava vent or 
opening at its summit. 

Another point against the volcanic the- 
ory is the fact that small craters are fre- 
quently seen superimposed on large ones, 
often in the circular wall itself. An ex- 
ample of this is shown in an accompany- 
ing photograph. So the theory that the 
moon was pock-marked by enormous vol- 
canoes is now generally abandoned. 

This theory has been replaced by sev- 
eral others, the chief of which supposes 
the craters to be the bullet marks or shell 
craters left by the impact of enormous 
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Gaylord 
Johnson 



WHERE A METEOR 
STRUCK THE EARTH 

The famous meteor crater 
near Winslow, Ariz., as 
seen from the air. This 
mile-wide hole is small 
as compared with the huge 
depressions on the moon 



oon s v^raters: 



? 



A POSSIBLE ANSWER TO A RIDDLE OF ASTRONOMY 



meteors. This impact theory has one very 
striking advantage. It works when dem- 
onstrated experimentally. You can test it 
yourself in several simple ways. 

First, if you have a revolver, you can 
fire a bullet at a block of lead which is 
too thick to be penetrated. You will find 
that the bullet has formed a crater in the 
lead which has the characteristics of a 
typical moon crater. You will find the 
circular wall of lead higher above its cen- 
ter than above the surrounding surface 
and, most interesting of all, the bullet 
dent will have a peaklike elevation in its 
center. This experiment certainly sug- 
gests that the moon has had a barrage of 
stupendous bullets fired at it. 

A still more interesting experiment can 
be performed with a bowl filled with thick 
but semiliquid mud. It should be liquid 
enough to splash quite easily when a 
marble is dropped into it but thick enough 
to retain the shape of the depression 
formed by the impact. I prepared mine 
by gradually adding and stirring w-ater 
into a mass of soft modeling clay until 
the right consistency was obtained. 

"t^THEN a marble, or small ball of clay, 
» » is dropped into the mud from a 
height of a yard or so, the depression left 
after the ball has plunged beneath the 
surface will strongly resemble a typical 
moon crater — even to the conical peak 
forced up in the center. Several of the 
artificial craters formed by dropped mar- 
bles are shown clearly in one of the ac- 
companying photographs. When the light 
from a flash light is thrown across them 
from the side, their appearance is almost 
exactly like that of the moon craters seen 
along the sunrise or sunset line on the 
moon, when sunlight throws them into 
sharp lights and shadows. 



WATER-DROP CRATERS 

Movies of a drop falling in- 
to a pan of water show how 
it first pushes up a crater, 
then recoils to form a peak 



It may be objected 
that this experiment 
deals with soft mud, 
which can be made to 
splash easily, while the 
moon's surface is firm 
rock, probably about the density of pum- 
ice stone. Would the impact of a celestial 
projectile throw up solid rock into a 
mountain ring 20,000 to 30.000 feet high, 
at the same time inclosing a central peak 
perhaps 10,000 feet high? 

The answer to this is that the energy 
released by the collision of an enormous 
meteor with the (Continued on page 94) 





In the photo-diagram at the left, above, our artist has reproduced the appearance of erupt- 
ing sun-spot storms on the sun. Some astronomers believe the moon was once a tiny sun and 
that its craters and radiating "rays," seen in photograph at right, are relics of sun spots 



Easy Home Experiments 

DEMONSTRATE LAWS OF PHYSICS 





SEEING ALTERNATING CURRENT. Connect 
a neon lamp with an alternating-current circuit 
and look at the light through a slot in a card 
which is moved from side to side before your 
eyes. When the movement is properly timed, you 
can see each electrode darkened as the current 
reverses its cycle, and the lamp appears unlit 



NODES OF VIBRATION 

Not all parts of a vibrating 
wire are in motion, as you can 
prove by this simple test. Draw 
a wire taut as'shown above, and 
pluck it. While it is vibrating, 
place saddle-shaped pieces of 
paper on it at intervals. Some 
will be thrown off; 
Those that remain 
arc at the nodes, or 
stationary points 







DENSITIES 

Obtain a solid rubber 
ball heavy enough to 
sink in a glass of 
water. As salt is add- 
ed to the water, the 
density of the solu- 
tion becomes greater 
than that of the ball, 
and the latter floats 



DEMONSTRATING INERTIA. Cut an apple 
partly through with a knife and hold it as shown 
above. By striking the top of the blade sharply 
with your fist, you can easily cut the apple in 
two in midair. Inertia, the property by which 
stationary objects tend to remain at rest, holds 
the apple still while the blade passes through 



A STUDY IN REACTION 

As water flows out of the curved 
tip of the medicine dropper at 
the bottom of this apparatus, the 
rubber tube is pushed away from 
its vertical position in a direc- 
tion opposing the flow, following 
the law that every action causes 
an equal and opposite reaction 



VIBRATING MAGNETISM 

A spool of wire, connected with a 
lamp on a sixty-cycle alternating- 
current circuit, transforms a nail 
placed inside it into a magnet 120 
times a second. A stretched iron 
wire in front of it will emit a 
musical tone if it is pinched, as 
shown, at just the right point 




MAGNET REPELS COIL OF WIRE 

When you thrust a magnet into one of the rings 
of this spectaclelike swing of bare wire, a cur- 
rent of electricity is induced as in a coil. This 
sets up a mechanical force, and the swing 
turns in opposition to the force of the magnet 
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Un-Natural History GUS MAGER 



PERHAPS THE STRANGEST, 
MOST CONTRADICTORY 
ANIMAL THE WORLD 
HAS EVER. PRODUCED, IS 
the PLATV PUS OF 
Al/STRALIA AND TASMANIA, 
THIS WEIRD CREATURE 
SPORTS A 6ILL AMD WEBBED 
FEET (FOREFEET) LIKE A 
DUCK, THOUGH IT IS CLOTHED 
IN PUR, LIKE A MOLE/ 





THE PLATYPUS LAVS EGC5^RlGHT) L.[K( A 
TURTLEi' YES, SOFT-SHELLED EGGS, JOINED IN 
PAIRS'? AND TO FUIITHER MESS UP NATURAL 
HISTORY, THIS FlIEAK. ANIMAL RC0O0S IN A 
NEST LIKE A SELF -RESPECTING FOWL/ 




AS THE PLATVPUS SUCKLES ITS YOUNG 
IT IS, AFTER EVERYTHING'S 5AIO AND 
DONE, A *U RE-ENOUGH MAMMAL/ 



ON THE HIMO FEET OF THE MALE PLATYPUS ARE 
CURIOUS HOLLOW SPURS, CONNECTED IVITH GLANDS 
NEAR. THE ANKLES, WHICH ARE SUPPOSED TO CON- 
VEY" POISON INTO THE WOUWOS WHICH THEY Make/ 




?J1 



'A 



THE LIVING ANIMAL, 
E SCMN02XLE PRESENTS 
VERY DIFFERENT ASPECT 
iOM THE ALACK, DRIED, 
OLD-SHOE EFFECT OF THE 
STUFFEO SPECIMEN/. TH£ 
(JILL, IN LIFE, IS SOFT, 
PIWKISH,*ND PLIABLE 
— AND VERY SENSITIVE/ 





YOU may be a mathematician 
and know your figures when you 
see them, but the almost unbeliev- 
able figure of the Australian duck- 
bill, or platypus, has flunked the 
ablest naturalists and scientists of 
the world, ever since the screwy 
little animal was first discovered. 
Combining the better-known fea- 
tures of fowl, fish, and mammal, it 
can hardly be described otherwise 
than as a platypus. Because of its 
extraordinary shape and singular 
habits this little creature — hardly 
more than twenty inches long — has 
aroused more interest than animals 
that are a dozen times its size. 
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BOOKLIKE ASH RECEIVER 
Masquerading as a handsomely 
bound volume, this novel recep- 
tacle contributes to the neatness 
of the living room by relieving 
congestion in the ash trays. A 
slight pressure of the thumb raises 
the decorative cover, as illustrated 

SOAP COMES IN TUBES 
Toilet soap in paste form, packed 
in individual tubes, is now offered 
as being more sanitary and more 
economical than the conventional 
cakes. In use, a little of the paste 
is squeezed onto the hand, as shown 
below. Rubbing with a little water 
quickly produces a thick lather 




fewest Inventions 

IT F O R T H E 

HOUSEHOLD 



SOAP BALL FOR SHOWER 

Strung on a heavy cot- 
ton cord, the ball of 
soap shown at the left 
isworn aroundthe neck 
inthe showerbath.and 
is always handy for use 




BATHTUB • LEVEL ALARM 
A float, sliding up a rod in the 
device at the right, causes a 
bell to ring when the water level 
reaches a predetermined point. It 
can also be adapted to other uses 





COMBINATION NIGHT LIGHT 
The novel flash light pictured below 
is turned on by lifting the luminous 
glass dome. A single bulb supplies 
a diffused light from the dome and 
a concentrated beam from the base 




BREAD KNIFE HAS 

THREE BLADES 
A loaf of bread can be 
sliced quickly and 
evenly by the use of the 
three-bladed knife il- 
lustrated above. The 
three stainless - steel 
blades are attached 
rigidly to a single 
handle, and a finger 
rest on one side makes 
it easy for the user to 
produce straightslices 
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BOTTLED ICE COOLS DRINKS. To cool 
beverages without diluting them, this triangular 
glass tube is filled with water and frozen solid 
in the refrigerator. It can then be placed in 
the beverage, or used for stirring and cooling it 





NOVEL DESK LAMP 
HAS THERMOMETER 

Combining a memo 
pad, thermometer, and 
desk lamp, the unit 
shown at the left is an 
appropriate fixture for 
a man's study or of- 
fice. The needle-type 
thermometer is mount- 
ed in a panel which 
forms the base of the 
lamp, while the large 
memo pad has a rack 
for a pen or pencil 




SWEEPS UNDER BEDS. The 
jointed handle of this new carpet 
sweeper makes it possible for the 
housewife to sweep under beds and 
other furniture without stooping. 
The joint can be locked in position 
and a center-attached bail prevents 
nicking furniture by striking it 




CLIP-ON COASTERS. Individual pads of 
blotting paper that clip onto the bottoms of 
cocktail glasses are the latest device to pro- 
tect tables from dripping or sweating glasses. 
The base of a stemmed glass is slipped under 
tabs on the coaster, as shown in the picture above 



IRON KNOWS WHEN 
WAFFLES ARE DONE 

When the top of this 
electric waffle iron 
is raised, the waf- 
fle is lifted off the 
grid. A switch can be 
set to turn off cur- 
rent when waffles are 
as crisp as desired 



HANDY BATHROOM CABINET.Combined 
with the wash basin, the cabinet illustrated 
above and to the left provides a storage 
space at the top, a conventional medicine 
cabinet, shelf for soaps, rack for towels, 
and, at the bottom, a soiled-clothes hamper 
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ests wm Copper 



When a roll of sheet 

copper is heated in 
a Bunscn flame, cop- 
per oxide is formed 
and the weight of the 
added oxygen causes 
the balance to dip 




H 



AVE you ever seen what copper 
really looks like? To appreciate 
the beauty of its pale, rosy lus- 
ter, you must scrape it, 
or clean it chemically, as by heat- 
ing it until red-hot in a stream of 
hydrogen gas. Otherwise, its true 
appearance is masked by the sur- 
face coatings that copper readily 
acquires, because of its chemical 
activity, through interaction with 
substances in the atmosphere. Even 
a freshly polished surface of cop- 
per quickly darkens, on contact 
with the air, to a dull bronze hue. 
Eventually through weathering, it 
takes on a greenish color such as 
you may see on copper roofs, gut- 
ters, and drainpipes. 

When an electrician scrapes cop- 
per wires bright, before joining 
them, he is removing a film of cop- 
per oxide. Oxygen from the air 
has formed this surface coating by com- 
bining with the copper. Since the oxygen 
is still there — and since oxygen has some 
w r eight, even though it is normally a gas — 
you would expect that the copper would 
get heavier in the process. An interesting 
experiment will show that this is a fact. 

Suspend a piece of stiff wire, with or- 
dinary sewing thread attached to its mid- 
dle, to serve as the crossbar of an impro- 
vised balance; and provide it with a wire 
pointer. Hang a roll of sheet copper on 
one end of the arm and place a small 
weight at the other end to balance it. 
After you have adjusted the pointer to 
mark the position of the balance at rest, 
heat the roll of copper for several minutes 
with your Bunsen burner. Oxygen from 
the air will combine with the copper, 
forming copper oxide upon it, and the in- 
crease of weight will be shown by the fact 
that the balance dips toward this side. 
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FILL TO HERE 
WITH COPPER 
SULPHATE 
SOLUTION 



Details of simple elec- 
trolytic cell for show- 
ing movement of copper 
ions during electrolysis 



Scrape the scales from the surface of 
the copper sheet and you will be able to 
examine two different kinds of copper 
oxide. The black deposit 
on the outer surface of 
the scales consists of a 
substance known as cu- 
pric oxide. The inner 
surface of the scales, 
however, consists of an- 
other compound called 
cuprous oxide, which is 
brown in color. Cuprous 
oxide contains less oxy- 
gen in proportion to cop- 
per than cupric oxide, to 
which it may be con- 
verted by further heating 
in contact with the air. 
When a sheet of copper 
is held in a Bunsen flame, 
the formation and de- 
struction of these oxides 
produces beautiful iridescent colors. 

The light green coating that copper ac- 
quires on exposure to the weal her is a 
complex variety of copper carbonate, 
formed by the action of carbon dioxide 
and moisture in the atmosphere. Appear- 
ance of this kind of "rust" upon a roof 
or gutter need cause no concern. Once 
formed, as a matter of fact, it constitutes 
an impervious armor that pro- 
tects the metal beneath it more 
effectively than any paint could 
do. Copper coins and statues 
covered with this green patina 
have been found undamaged 
after having lain in damp earth 
for centuries while iron objects 
similarly buried have long since 
crumbled into rust. 

In popular language, the 
green coating upon weathered 
copper is often, and erroneous- 



By Raymond B. Wailes 



ly, called verdigris. True veridgris is 
formed from copper and acetic acid, and 
may be made in the home laboratory by 
leaving a strip of copper immersed in vine- 
gar for several days. You may also find it 
interesting to test the effect of treating 
copper with other household compounds 
such as ammonia water and soda. The blue 
or green colors usually obtained are typical 
of most compounds of copper. 

Experiments in which copper is made 
to combine with chlorine make interesting 
laboratory demonstrations. One way to 
do this is to hold a copper wire, which 
should be thick enough not to melt, in the 
flame of a Bunsen burner, while a cotton 
wad soaked with carbon tetrachloride is 
held near the air inlet at the burner base. 
Vapors carried up into the flame are de- 
composed by the heat and release chlorine 
gas. As the chlorine reacts with the cop- 
per, forming chloride of copper, and the 
latter in turn breaks down into copper and 
chlorine again, you will observe a beautiful 
blue glow about the wire. 

Copper combines with sulphur at a rela- 
tively low temperature. This you can show 
by brightening several short lengths of 
copper wire with emery cloth or sandpaper 
and placing them in a test tube together 
with powdered sulphur. Set the test tube 
in a beaker of water to which a consider- 
able amount of salt has been added. This 




This experiment demonstrates 
the amazing efficiency of 
copper as a conductor of 
heat. The water in the glass 
tube is boiling as the result 
of heat being carried to it 
from the Bunsen burner by 
the copper tube. Drawing at 
left shows the apparatus 
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By Its Unusual Activity This Metal Provides 
Many Striking Experiments for the Amateur 



forms a brine solution with a higher boil- 
ing point than that of pure water, enabling 
it to be raised to a temperature of 115 
degrees C. or more. Boil the brine solution 
for several minutes. Examination of the 
contents of the test tube will then show 
that a reaction has occurred between the 
sulphur and the copper, as evidenced by 
the discoloration produced. The simple 
device used in this experiment to control 
the temperature is known as a water bath. 
Higher temperatures may be imparted to 
substances under test if oil is substituted 
for the brine solution. 

As you have seen in the case of the ox- 
ides, copper can combine with other sub- 
stances, in two different proportions, form- 
ing "cuprous" and "cupric" compounds. 
Solutions of cupric salts are characteristi- 
cally blue in color, in contrast with 
the colorless solutions formed by 
soluble cuprous salts. Compounds 
of either type can easily be made in 
your own laboratory for use in a 
number of experiments. 

If you dissolve metallic copper or 
black copper oxide in hydrochloric 
acid, and evaporate the solution in 
an ordinary evaporating dish that is 
open to the air, you will obtain green 
crystals of cupric chloride. Consid- 
erably more metal or oxide than acid 
should be used. You can also prepare 
cuprous chloride from copper and hydro- 
chloric acid but in this case air must be 
excluded. Place some hydrochloric acid 
and some scraps of copper, such as a loose- 
ly wound ball of copper wire or a piece 



of copper fly screen, in a glass 
flask. Provide the flask with a 
stopper that is fitted with a glass 
tube a foot or two long. This ar- 
rangement will permit the vapors 
to escape but will keep air from 
entering while the solution is be- 
ing heated. It will also trap escap- 
ing liquid, allowing the drops to 
fall back into the flask. 

Boil the liquid until it becomes 
colorless, showing that the cupric 
chloride initially formed is no long- 
er present. It has all been con- 
verted into cuprous chloride. At 
this point there should still be 






HANDY HEAT-INSULATING MAT 

Asbestos pads, of the type sold for use 
in the home, make excellent heat-insu- 
lating mats for the home laboratory. 
In the photograph above, such a pad is 
seen in use under a flask into which a 
hot liquid is being poured. This is an 
example of the way in which many 
common articles, obtainable at low 
cost, can be adapted to the needs of 
the amateur by the use of imagination 




some copper metal remaining in the flask. 
Allow the liquid to cool a little, and then 
pour it into a quart or more of cool water 
that has previously been boiled. The white 
precipitate that forms consists of cuprous 
chloride and may be filtered off, dried rap- 
idly at a moderate temperature (about the 
boiling point of water), and kept in a 
tightly stoppered bottle. If the hot acid 
solution is thoroughly cooled by itself, in- 
stead of being poured into water, 
white cuprous chloride crystals 
will be obtained. Since hydro- 
chloric acid gives off acrid fumes 
when it is heated, this step should 
be performed out of doors, or the 
glass tube used with the flask 
should be provided with an ex- 
tension leading to an open win- 
dow. 

The cuprous chloride you have 
made can be used as a tempera- 
ture indicator, for it turns from 
a white substance into a dark- 
colored one when it is heated. 
The change occurs well below its 
melting point of 421 degrees C. 
It has been suggested that this 
substance, applied to machine 
bearings, would indicate whether 
they are "running hot" and need 
oiling. 

Dissolving either cuprous or cupric chlo- 
ride in ammonia water or ordinary house- 
hold ammonia yields a deep-blue solution. 
When the solution is allowed to evaporate, 
crystals of a complex copper-ammonium 



COPPER ROD 
5 OK WIRE 



A copper wire is held in a burner flame, while 
a wad of cotton soaked in carbon tetrachloride 
is placed at the air intake. Chlorine gas, re- 
leased by the flame, reacts with the copper 



Copper-ammonium chloride crystals 
being wrapped in decorative trans- 
parent material for use in a fireplace 
to produce beautiful, colored flames 



chloride are obtained. Placed in a log tire, 
these crystals will give a vivid display of 
colors and they may be done up decora- 
tively for this purpose in colored, trans- 
parent wrapping material. 

Removing soot from chimneys is a 
curious use to which cupric chloride may 
be put. Since soot consists principally of 
carbon, it would theoretically be possible 
to remove it by burning it off with the aid 
of heat and oxygen. But such 
a process would be disastrous, 
because of the high tempera- 
tures involved. If cupric chlo- 
ride is thrown on a briskly 
burning fire, however, the 
chemical is carried up the 
chimney and lowers the tem- 
perature at which the carbon 
will combine with the oxygen 
in the air, through a process 
still little understood. This 
will help to clear a chimney 
that does not draw well. Zinc 
oxide has a similar effect and, 
for this purpose, the usual 
practice is to throw zinc 
metal, as from a dry cell, on 
the fire. As the metal burns, 
the oxide goes up the chim- 
ney and coals the soot, assist- 
ing in its destruction. 

The blue color characteristic of solu- 
tions of cupric salts is due to the presence 
of cupric-type ions, or particles, of cop- 
per. This can be shown by passing elec- 
tricity through (Continued on page 103) 



WEAK SOLU- 
TION OF COPPER 
NITRATE 



STRONG SOLU- 
TION OF 
COPPER NITRATE 



.COPPER 

CRYSTALS 

Copper crystals form 
on the end of a wire 
or rod of copper in 
the experiment above 
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Radio Bumlar Alarm 




Novel Circuit Resembling One-Tube 
Set Literally "Feels" Presence of 
Intruders and Sounds Warning Bell 

By J. B. Carter 



The front door can be protected by fastening 
wire to the lock. Anyone approaching the lock sets 



NEITHER craftiness, jimmies, 
nor gum-soled shoes will help 
the prowler who tries to enter 
a home protected by this novel 
radio burglar-alarm system. He may not 
pick a lock nor force a window, yet his 
unwanted presence will trip the sensitive 
circuit that sounds the alarm. 

Operating on radio-receiver principles, 
the circuit is as easy to construct as the 
simplest one-tube set. In fact, its type '76 
tube, plug-in coils, and variable condens- 
ers make the completed outfit look very 
much like a small short-wave receiver. The 
parts, all standard, can be purchased from 
any radio dealer for a total of about 
seven dollars. 

In use, the alarm system consists of 
three units — an electric vacuum-tube cir- 
cuit and relay, a battery-operated gong or 
bell, and a concealed detector wire. . The 
actual circuit, housed in an aluminum 
cabinet, can be hidden in a drawer or 
closet. Only one thing determines its loca- 
tion; it must be near an electric outlet, 
since it is operated by 110 volts either 
direct or alternating current. The alarm 
gong can be installed almost anywhere, 
preferably at some distance from a win- 
dow or outside door. 

In placing the detector wire, the home 
owner will have to use ingenuity. Where 
it is placed will depend to a great extent 
on the construction of the house. The 
obvious points of entry should be pro- 
tected. It can be concealed around win- 
dows and doorways, connected to the 
front-door lock, or wired to a rectangle 
of wire screening concealed under a rug 
or front-door mat. 

Since the alarm will be sounded when 
anyone approaches within a few feet of 
the detector wire, it can be completely 
concealed in the woodwork or under rugs, 



upholstery, and tapestries. 
Once the experimenter un- 
derstands the inner work- 
ings of the circuit, he should 
have little difficulty in plac- 
ing the detector wire to best 
advantage. 

First of all, the type '76 
tube is the key to the cir- 
cuit. Connected as shown 
in the schematic diagram, it 
operates an electric relay 
which closes the alarm cir- 
cuit and rings the gong. In 
use, the capacity of the en- 
tire circuit, including the de- 
tector wire, is adjusted by 
means of the two variable 
condensers in such a way 
that the tube is just on the 
verge of oscillating. So long as the circuit 
remains in that condition, the relay re- 
mains open. Now, suppose a burglar enters 



the detector 
off the alarm 



through a doorway or window protected by 
the circuit. To do so he must come within 
a few feet of the detector wire concealed in 
the woodwork. His presence near the wire 
adds more capacity to the circuit, upsets 
the sensitive balance, and immediately the 
tube begins osci"ating. This in turn cuts 
off the current to the relay, closes the gong 
circuit, and rings the alarm bell. 

Technically, this is what takes place: 
During one half of each cycle, the oscil- 
lations cause electrons, tiny particles of 
negative electricity, to accumulate on the 
grid of the tube and on one plate of the 
grid condenser ((C3). During the next 
half cycle, the oscillation is reversed, but 
the electrons already accumulated on the 
grid are trapped and cannot escape. 

This is repeated with each successive 
cycle and as the accumulation of elec- 
trons (negative electricity) increases, the 
voltage of the grid becomes more and 
more negative. Eventually, the grid of the 
tube becomes so heavily loaded with 
the negative charge that the positive 
voltage on the plate is neutralized 
and the plate current 
drops to zero. This cuts 
the current off from the 




RELAY- 



View of alarm circuit with 
cover removed to show how 
the various parts arc placed 
inside the compact cabinet 
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Easily Built with Receiver Parts 



relay, deenergizes the magnets which re- 
lease the relay armature, and allows it 
to close the battery circuit to the gong. 
This, of course, all takes place very rapid- 
ly, the actual time required being less 
than one ten thousandth of a second. 

Since the operation of the circuit de- 
pends entirely on balance, it is obvious 
that good insulation and low-loss con- 
struction are important. The sockets used 
for the tube and coils particularly must 
be of the heavily insulated type. Like- 
wise, the condenser should be of the 
variety mounted on slabs of low-loss in- 
sulating material. Under no circumstances 
alter any of the specifications. They were 
chosen only after several months of ex- 
perimentation. 

The two coils required are of the 
standard six-prong, plug-in type having 
three windings on each form. As only 
two windings are required on each coil, 
the tickler can be removed from one and 
the primary winding from the other. The 
remaining windings are indicated on the 
diagram. Since the primary and tickler 
coils in each case are silk-covered wire, 
they can be identified easily. 

A good grade of mica condenser should 
be used for the grid condenscr(C3). Its 
outer covering should be well insulated. 

Any sensitive relay that will operate 
between one and ten milliamperes current 
can be used as the control unit in the 
system. By shopping around, relays of 
this type can be obtained for less than 
a dollar. 

Although the placement of parts and 
general layout of the circuit is not critical, 
the experimenter, particularly the novice, 
should not attempt any radical changes. 
In the original, the base and front panel 
were cut from sheet composition although 
a baseboard of wood would have served 
equally well. Since the circuit must be 
stable, it is important that all parts be 
mounted rigidly to prevent shifting. 

Wiring throughout should be from 
point to point and heavy, solid bus-bar 
wire is preferable to flexible wire. Make 
good firm soldered connections and pay 
particular attention to the soldered con- 




When the detector wire is strung around a win- 
dow, as shown, any intruder sets off the alarm 



nections in the tuned circuit. Any re- 
sistance introduced here will result in a 
loss of sensitivity. 

npO TEST the alarm, adjust both tun- 
' ing condensers for minimum capacity 
and grasp the detector wire in your hand. 
Rotate the tuning condenser Cl slowly 
until the relay deenergizes. A click will 
be heard when this takes place, indicating 
that the spring has pulled the armature 
over to the contact that closes the gong 
circuit. Finally, turn the condenser back 
a bit and repeat the process. The two 
condensers should be so set that the relay 
just trips when your hand is brought near 
the detector wire. 

If a 0 to 10 milliammcter is available, 
extremely fine tuning can be obtained. 
With the meter inserted in the plate lead 



the condensers should be adjusted to give 
the lowest possible reading without trip- 
ping the relay. With either method, a 
certain amount of experimenting will be 
necessary to balance the circuit at such 
a point that a hand brought within a few 
feet of the detector wire will sound the 
alarm. The best adjustment will be quite 
critical, due to the extreme sensitivity 
of the circuit. 

Naturally, as with any burglar alarm, 
periodic inspections and tests should be 
made to check the sensitivity. Should the 
circuit get out of order or the power 
fail, however, the alarm will sound auto- 
matically. It likewise will sound if the 
burglar cuts the (Continual on page 109) 




WIRING LAYOUT 

This diagram shows how the 
various inexpensive parts 
are wired to make the sen- 
sitive burglar alarm circuit 
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A small square of wire 
screening being placed 
under a rug to detect 
persons stepping on it 
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IX NEW HELPS FOR 

Radio Builders 



This soldering-iron rest 
is clipped to the iron 
even when it is in use, 
as shown at the left. 
When the hot iron 13 
laid down between jobs, 
the lightweight clip is 
always in position to 
hold the hot tip of the 
iron free of the bench 



INEXPENSIVE and lightweight, the 
* novel soldering-iron rest shown can 
be clipped directly to the body of any iron. 
Once in place it provides an ever-ready 
support. Also, surrounding the hot body 
of the iron while it is being used, the clip 
serves as a guard to prevent loose wires 
and small parts from coming in contact 
with the iron and being damaged by its 
hot surface. 





Divided Condenser Becomes Dual Tuning Unit 



UNFORTUNATELY a variable con- 
denser which tunes nicely at 200 
meters is much too critical at thirty 
meters. Although it is not practical to 
change the tuning condenser along with 
the coils for each wave band to obtain 
perfect matching, much the same result 
can be obtained by altering the single tun- 
ing condenser to provide two independent 
tuning units. To do this, it is only nec- 
essary to obtain a condenser of the 350 
mmf. broadcast type, remove some of the 
stator and rotor plates at the center, and 
make a cut in the stator shaft with a hack 
saw to separate the two halves electrically. 
Connected as shown in the diagram below, 
simply plugging in the desired five-prong 
coil will connect in either one or both sec- 



tions of the condenser. If four coils are 
used, connect the fifth pin on the forms 
for the lower frequencies as shown by the 
dotted lines (A) in the diagram. For the 
higher frequencies no connection to the 
fifth prong is made. — T. C. Van Alstyne. 



A new one-volt grid-bias cell (in man's hand) 
is dwarfed by an ordinary flash-light cell 

• A Midget Grid-Bias Cell 

CLIGHTLY larger than a shoe button, 
O the latest in grid-bias cells sets a new 
record for compactness. Designed prima- 
rily to supply voltage for the grid of a type 
75 or 2A6 receiver tube, the tiny units can 
provide a constant potential of one volt 
almost indefinitely without renewal. When 
in use, the cells, which consist of an outer 
negative shell and a positive central disk, 
are mounted in special holders of the type 
shown in the picture above. They can be 
used in either commercial, household, or 
automobile receivers. 
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"B" Battery Has 
Ping Connection 

TO ELIMINATE the ne- 
cessity of reconnecting 
wires when changing batter- 
ies, a three-prong removable 
plug replaces the usual fixed 
connection clips on the new- 
est "B'' battery. The plug 
which is simply removed 
when a battery is changed, 
provides negative, positive 
22 J^-volt, and positive forty- 
five-volt connections. 




Flexible Condenser Shaft 

\17ITH a new flexible coupling recently 
* * placed on the market, it is possible 
to mount a variable condenser at any angle 
up to ninety degrees to its control-knob 
shaft. Special construction practically 
eliminates backlash and two hubs of por- 
celainlike material provide perfect insula- 
tion. Set screws fasten the coupling to the 
control shaft and the condenser shaft, as 
shown in the photograph above. 

Coiled Spring Makes Handy Connector 



With stator and rotor plates removed at the 
center and the stator shaft cut in two, this 
350-mmf. condenser provides two tuning units 



A tri-pronged plug repla 
connections on new "B 



ces clip 
battery 



DY MAKING up loosely coiled springs 
*-* from scrap wire, the amateur experi- 
menter can provide himself with handy 
connection clips. Stiff wire wound on a 
one-quarter- to one-half-inch core gives 
the best results. The winding can be done 
by hand or on a lathe. In use, the clips 
can be mounted on a board or used free 
as in the photograph at the right. To make 
a connection, the springs are simply bent 
slightly. This opens up the coils of the 
spring sufficiently to take either a wire or 
a phone tip. 




A small, homemade spring 
clip is used here to con- 
nect four lead terminals 
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Aren't half the people on earth upside 
down? — P. X., Damaguete, P. I. 



H 



eres 



the A 




nswer 



A. — down is the direction of gravity, or the 
direction taken by a body when it is free to 
fall. This direction is everywhere on earth 
towards the center. In relation to this di- 
rectional force, no one is upside down and, 
of course, regardless of location on the earth, 
each one perceives himself in an upright posi- 
tion. 




The Eagle as Kidnaper 

Q. — how much truth is there in the stories 
that eagles have carried off very young chil- 
dren?— B. E. H., Memphis, Tenn. 

A. — it is not likely that an eagle has ever 
carried off a child, in the opinion of ornitholo- 
gists and biologists who have made a study 
of this question. An eagle can lift, according 
to these scientists, a weight only slightly in 
excess of its own. The average weight of 
the bald eagle, the commonest in this coun- 
try, is eight to twelve pounds. This means 
that an eagle could conceivably carry off an 
infant weighing up to fifteen pounds but it is 
doubtful if such young infants are ever left 
outdoors unattended. Scientists have never 
been able to find a so-called eyewitness ac- 
count of such a kidnaping which would stand 
up under close scrutiny. 

Clearing Up Amber's Past 

Q. — is amber a product of the sea? — Mrs. 
I. L. B., Louisville, Ky. 

A. — amber is the resultant product of the 
action of the ages on pitch or resin exuded 
from pine trees in prehistoric times. Accumu- 
lations of the resin became covered by vari- 
ous layers of soil and by natural forces were 
changed into their present form. Today most 
of the amber is mined in East Prussia and 
along the shores of the Baltic Sea. The no- 
tion that amber is a product of the sea comes 
from the fact that pieces of it are washed up 
after storms in the North and Baltic Seas. 
These bodies of water now cover areas which 
were once pine forests and consequently they 
probably cover beds of amber today. 



Salamanders Keep Cool 

Q. — can A salamander actually walk 
through fire?— H. S. M., New York'City. 

A. — contrary to a common belief, sala- 
manders have an aversion for anything hot 
or dry. They are among the animals most 
tolerant to cold. Salamanders are amphi- 
bians and require moisture to live. Some 
species inhabit cold subterranean streams; 
others live in the icy waters of mountain 
streams. They are hardy creatures and their 
habitat is widespread. 

If here the Grass Grows Tall 

L. G. W., racine, wise. There are more 
than 4,000 species of grass and they are found 
in all kinds of soil and in all types of climate. 
The giants of the grasses are the bamboos, 
some specimens of which reach a height of 
100 feet. 

For Dye-Stained Hands 

B. D., st. Joseph, mo. Most dye and 
lacquer stains can be removed from the hands 
by rubbing with linseed oil — only a very small 
amount need be used. When the spots have 
disappeared, without removing the oil, wash 
your hands in warm water with a good lather 
of soap. 



That's No Lily 



Q. — are calla lilies cultivated hybrids of 
the Easter lily family? — L. P., Holyoke, Mass. 

A. — calla lilies are not lilies. They are 
herbs, members of the arum family to which 
belong such familiar plants as the jack-in-the- 
puplit and the "elephant ear" or caladium. 
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From the Days of Jolly Tars 

D. A. R., woonsocket, r. i. Rosin, tur- 
pentine, and certain resinous products came 
to be known as naval stores in the days of 
sailing vessels when pine tar was used to 



waterproof the ropes, sails, and many other 
parts of ships. 

It's Like Your Appendix 

Q. — why do the lapels of men's coats have 
a V-shaped notch in them? — L. M., Kansas 
City, Mo. 

A. — the V-shaped cut in men's coat lapels 
is a survival of a seventeenth-century style. 
In those days, coats were fastened about the 
neck and the V-shaped cut was useful in giv- 
ing the collar a snug fit. 

Lending Millions of Ears 

Q. — can you tell me how many radio sets 
are tuned in, on the average, for the evening 
programs? — N. A. R., Pontiac, Mich. 

A. — an extensive survey, made last win- 
ter, showed that more than 4,546,000 radio 
sets were tuned in on the average, between 
the hours of 7 and 10 p.m. This figure rep- 
resents over thirty-six percent of the total 
number of radios in the homes of the country. 




Some Equine Elders 

Qv — what was the oldest age ever reached 
by a horse? Is the animal still alive? — A. S. 
D., Spokane, Wash. 

A. — the oldest horse on record died at the 
age of 62. An authentic record of this horse's 
long life span was kept by the British National 
Horse Association. The oldest living horse, 
of which there is a record, is now 48. It is 
a Shetland pony and is owned by a woman 
living near Belvoir, England. Other long- 
lived equines were: an Australian horse which 
died at the age of S3 ; a Welsh pony at 52 ; 
a Russian pony (used by the British in the 
Crimean War) at 49. 

Babies Born with Sight 

Q. — now long is it after birth until babies 
can see? — A. N. F., Haverhill, Mass. 

A. — babies can see at birth, according to 
Dr. W. C. Beasley of Johns Hopkins Uni- 
versity. He carried on extensive studies in 
this field and found that newborn babies can 
see ordinary objects as well as light. Negro 
babies rated highest in these early tests. 

The Morning Eye Opener 

Q. — what fruits were crossed to produce 
the grapefruit and how did it get its name? 
— B. G. G., Sioux City, Iowa. 

A. — the grapefruit or pomelo is not a 
hybrid but a variety of the shaddock which 
is a member of the citrous family. It received 
its popular name of grapefruit because the 
fruit hangs in grapelike clusters from the 
trees. The fruit was first brought to this 
country from the Malay archipelago. 

Fido's Good-N ight Turn 

Q. — why do dogs turn around before they 
lie down? — T. H., Johnstown, Pa. 

A. — the habit of dogs turning around be- 
fore they lie down is a trait they have in- 
herited from their ancestors. It is believed 
that the earliest dogs were developed by prim- 
itive men from wild wolves for hunting pur- 
poses. These early (Continued on pane 106) 
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Gus Gives Some Pointers on 
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Fuel 
Troubles 



D 



ARNED if it didn't bust right 
off like it was made out of 
mush!" Dick Carnaday mut- 
tered, as he glared wrathfully 
at the end of the copper gasoline pipe 
which had broken close to the carburetor 
connection. No gasoline was coming out 
of the supply side of the break, because 
the motor had stopped and the fuel pump 
was not working, but a slow stream drib- 
bled from the piece of pipe left attached 
to the carburetor. The crisp morning air 
>was heavy with the smell of gasoline. 

"It's funny I can't seem to get a tight 
gas line on this bus," Carnaday observed 
to himself. "Maybe I'd better run down 
to the Model Garage and see if Gus Wil- 
son has some copper tubing that's better 
than this rotten stuff." 

Carnaday bound the broken ends of the 
pipe together with a piece of tire tape. 
Taking a wad of chewing gum out of his 
mouth, he smeared it over the binding 
and covered it with another layer of tape. 

"There," he decided, "that ought to 
hold until I can get to Gus's place." A 
few minutes later he was blowing his horn 
before the door of the Model Garage. 

"Howdy, Gus!" he replied to the vet- 
eran auto mechanic's smiling greeting, as 
the car came to a stop inside. "Got any 
copper gas-line tubing that won't break? 
What I've got on here now is junk." 

"There's nothing wrong with this tub- 
ing," said Gus, after an examination. "It 
broke from crystallization because you 
didn't put it in right." 

"What do you mean, I didn't put it in 
right?" Carnaday snapped. "I've fixed 
dozens of gas lines in my time and I never 
had any trouble like this before." 

"You haven't put 
them in that way on 
any modern car, I'll 
bet," Gus maintained. 
"Motors in cars today 
aren't fastened tight 
to the frame the way 
the old ones used to 
be. Now they're 
mounted on rubber or 
springs to get rid^ of 
vibration. Every time 
you open the throttle, 
the motor gives a 
lurch in its mountings. 




"It's lucky for you the gas pipe let go when it did. If it hadn't, you'd probably have got 
stuck at night miles from nowhere — and you'd be guessing yet what the trouble was !" 




By MARTIN BUNN 

Besides, there's a good deal of motor 
movement with respect to the frame, 
where you've fastened this pipe, every 
minute you're running. Copper isn't rub- 
ber and it won't stand bending and 
vibrating all the time. 

"If you had cut that pipe fifteen or 
eighteen inches longer and put a five- or 
six-inch loop in it," Gus continued, "the 
loop would have had spring enough to 
take up the vibration and the tubing 
wouldn't have crystallized and broken off. 
How'd you come to put a new pipe in, 
anyway? This car isn't so old it should 
need one." 

"I should have had sense enough to 
realize that was what was wrong,"' Carna- 
day growled, "only I didn't know the 
motor moved so much. You can't see it 
move when you're driving and there's no 
motion you can see when it's idling. I 
suppose it really didn't need a new pipe." 

Carnaday muttered as he slipped 
a rule from his pocket and start- 
ed to measure for the copper 
tubing needed to install a new 
gas line. 

"One of the connections was 
leaking a bit when I bought the 
car second-hand, and somebody 
had dented the pipe pretty bad 
at one spot, so I thought I'd just 
put in a new one while I was 
at it." 

While Carnaday was speaking, 
Gus had been poking here and 
there about the motor. "How 



is she pulling on the hills?" he asked, 
straightening up again. 

"Fine," Carnaday answered, enthusias- 
tically. "The car's got more pep on the 
hills than I'll ever need. Only thing I 
noticed was that she sputtered a bit just 
as I got to the top of Blake Mountain, 
this morning. That was just before the 
pipe broke, so I guess it must have been 
leaking so bad the carburetor didn't get 
enough gas." 

"Maybe," Gus grunted, "but I'm saying 
it's lucky for you the gas pipe let go 
when it did. If it hadn't, you'd probably 
have got stuck miles from nowhere — and 
vou'd be guessing yet what the trouble 
was!" 

"Why, what's wrong?" Carnaday asked, 
sticking his head under the hood and 
looking about anxiously. 

"Same thing that happened to a brand- 
new car last week," Gus smiled. "Do you 
notice anything wrong with that fuel 
pump?" 

Carnaday ran his fingers over the pipe 
connections. There appeared to be noth- 
ing wrong with them. "Do you think I've 
N-ray eyes?" he demanded. "How can I 
see what's wrong inside this pump?" 

"There's nothing wrong inside," said 
Gus. "The pump itself is all right. The 
trouble is, the bolts holding it to the 
crankcase have loosened. The pump is 
moved up and down a little by the lever 
when the cam on the cam shaft turns over, 
instead of the pump staying still and the 
lever moving up and down. The move- 
ment is only a small one anyhow, and the 
spring that holds the lever against the 
cam is stiff — (Continued on page 110) 
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A head is built up by forming an egg-shaped 
lump of pulp around the end of a stick and 
modeling it just like clay. After this is 
dry, it is colored with common poster paints 

BY FAR the easiest and most prac- 
ticable method for the beginner 
to make marionette heads is 
from papier-mache — newspapers 
soaked in water and mixed with wall-pa- 
per paste. This material is, indeed, some- 
thing with which even' home worker 
should be familiar. It costs next to noth- 
ing, is easily modeled or cast into almost 
any form, takes paint well, and is light in 
weight yet almost indestructible. 

The examples illustrated are all heads 
or masks for puppets of the conventional 
type. By the same method, however, you 
can make decorative heads or masks to 
hang on the wall, heads for character 
dolls, ornaments of various kinds, imita- 
tion carvings for furniture and woodwork, 
scenery for model railways, accessories 
for ship models and other types of models, 
and all sorts of odd-shaped articles that 
are not easily carved from solid wood or 
cast in plaster or metal. 

There is only one secret to working 
successfully with papier-mache, and that 
is to have the pulp of exactly the right 
consistency. Crumple single sheets of 
newspaper one at a time (about seven 
sheets for a head) and soak in water. If 
convenient, use hot water and soak over- 
night. Tear the paper into shreds or rub 
it on a washboard until it is as fine as 
possible. Drain all the water you can 
without pressing or squeezing it. Then 
you are ready to mix it with the paste. 
Use wall-paper paste preferably; it costs 
about fifteen cents a pound in the form 
of a powder. Otherwise, make paste by 
mixing flour and water to a thin, creamy 
consistency. Pour on boiling water and 
stir constantly. Let it boil for two or 
three minutes. It is cooked like starch 
and, when cold, should be as thick as 
custard. While it is fairly satisfactory, the 
commercial wall-paper paste is better. 



Tappet Heads 

MODELED FROM NEWSPAPER PULP 

The secret of making good papier-mache .j. . 
It's also useful for decorations, imitation 
carvings, and model scenery and accessories 



By Florence Fetherston Drake 



Now mix the paste and paper pulp in 
the proportions of approximately one part 
of the paste to two of pulp. Press the wa- 
ter out by squeezing the mixture in a 
heavy stocking. When ready for model- 
ing, it should look and feel like clay. If 
it sticks to a board or the hands, it is in 
no condition to model. Work it in a 
heavy cloth until it could be handled with 
gloves and not stain them. 

Here are the tests for good papier- 
mache: 

1. If there are traces of water notice- 
able when you press your finger into it, 
squeeze the pulp more; it is too wet. 

2. If it cracks open when you press 
your fingers into the pulp, it is too dry 
and needs more paste. 

3. If there arc lumps in it, pull them 
apart or discard them. 

4. If it adheres to the hand, it should 
be worked more thoroughly. 

5. Paper pulp that is in the proper 
condition will not shrink appreciably. It 
is the evaporation of excess water that 
causes shrinkage and excessive roughness. 

Nothing is more futile than to use pulp 
which is not just right. You might as 
well model a head of mud. if it is slimy, 
or with soap if it is too hard or too dry. 
The first step in handling a portion of the 
pulp is to make it into a ball and work 
it. When right, it will instantly obey the 
pressure of your fingers, and you will be 
able easily to mold eyes, nose, mouth, 
and all details of a head. It will be found 
as responsive ( Continued on page 90) 




Three typical heads by Mrs. Drake; and. at 
top of the page, four puppet masks, of which 
three represent well-known movie characters 
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WITH this electrically indicating 
weather vane, you can find out 
which way the wind is blowing, 
night or day, simply by the snap of a 
switch in your own living room. The 
direction is revealed in the form of il- 
luminated letters on a decorative dial. 
The vane itself is mounted on the roof, 
high enough above surrounding objects to 
register accurately. For the purposes of 
weather forecasting, the instrument is 
therefore as scientific and convenient as 
any amateur meteorologist could ask; and, 
at the same time, it is an ornamental nov- 
elty that will arouse the curiosity and ad- 
miration of every visitor. 

The construction is not difficult if the 
directions and draw-ings are carefully fol- 
lowed. The cost is approximately ten dol- 
lars, but you may find many of the nec- 
essary materials around your own house. 

Start with the vane itself, which is a 
piece of 1/32-in. brass cut to the dimen- 
sions in Fig. 1. Make a pattern first on 
stiff cardboard and transfer (he outline to 
the brass. If desired, the vane may be 
made in two pieces to save material, the 
forward 4 in. being added on by solder- 
ing another piece of brass on each side 
and overlapping the joint, as in Fig. 1A. 
Even if made in one piece, reenforce this 
part to prevent bending. The tail also 
should be reenforced by soldering four 
I-beams, made from left-over material, in 
the positions shown. Bend these beams 
by clamping in a vise and hammering over 
a few inches at a time. 

The vane is supported by a brass rod 



Weather \ane 

REGISTERS DIRECTION OF WIND 
ON ILLUMINATED DIAL INDOORS 



By 

Lewis J. 
Pierce 



A revolving switch in the control 
box immediately below the weather 
vane, shown at left, registers the 
direction of the wind on the illu- 
minated dial illustrated at right 

The revolving switch (below) has 
two hinged blocks weighted with 
lead so the brass shoe will stay 
in contact with the segment track 




in. in diameter and 30 in. long. When 
you buy this rod. also obtain a brass tube 
14 in. long and of sufficient inside diam- 
eter to allow the rod to turn easily with- 
in. On one end of the rod, turn threads 
with a No. 24 die to a depth of 11 in. 
Be sure the threads are cut true. A plumb- 
er or garage mechanic will thread the rod 
for you at a small expense, if necessary. 
Obtain a cone intended for the front hub 
of a bicycle and screw it on the rod to 
the full length of the threads. Tighten 
it firmly. 

When you get the bicycle cone, also ob- 
tain the front hub and ball bearings it fits. 
One of the older type is preferable, with 
the hub of brass and the scats for the 
bearings of steel. Lay these aside until 
later. 

Clamp the rod in a vise with a piece of 
wood on each side to protect the threads, 
and saw a slot the width of a hack-saw 
blade to a depth of 10 in., sawing only 
about 3 in. at a time. Now place the rod 



in the vise so the slot is horizontal, insert 
the vane in the slot with the bottom edge 
of the tail 12 in., and the top edge 9'/z in., 
from the rod. and solder firmly in place. 

The vane is very effective because of 
the big tail surface. To counteract some 
of this weight, a lead ball is added next 
to the point. An easy way to do this is 
to make a wooden mold in two parts to 
the dimensions in Fig. 2, leaving a channel 
large enough to admit the forward part 
of the vane. Screw the mold tightly to- 
gether and pour in hot lead slowly until 
filled. Heat the point of the vane, insert 
it in the mold to a depth of and 
hold until the lead solidifies. Be sure that 
you heat the point of vane before in- 
serting it in the hot lead, otherwise the 
lead may spatter dangerously. 

A simpler method of counterweighting 
is to solder lead strips to the point of vane 
(Fig. lA). Do not make it balance so 
evenly that it will react to every little 
gust of wind, but leave the tail heavier. 

Solder the brass pointer to the lead ball 
and true it up by eye. 

Now cut the bicycle hub apart with a 
hacksaw about 1 in. from one end and 
file the nickel plating off around the end 
of the larger piece, ready for soldering. 
Place it in a vise and solder the brass tube 
to the end of the hub, so that when the 
rod of the vane passes through both, it 
will rotate freely. Assemble the bearing 
and true the assembly accurately. Cover 
it with an inverted lead cup soldered to 
the bottom of the vane as in Fig. 1. 
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If you cannot obtain a front bicycle hub of 
brass, you can use one of steel and have it 
welded to the brass tube. 

As an alternative to this method of mount- 
ing the vane, you may use a whole front bicy- 
cle hub with both bearings, as in Fig. 3A. It 
should be fastened directly to the top of the 
control box with screws down through the hub. 

The end of the brass tube fits into a hole 
bored in the middle of a %-in. piece of wood 
lyi in. square, which forms the top of the con- 
trol box. Over the hole on the underside, screw 
a brass strip with a -;,s-in. hole reamed large- 
enough for the rod to turn easily in. This pre- 
vents the tube from slipping through the wood 
and also acts as a thrust bearing. Pin the rod 
under the thrust bearing so it cannot raise 
(Fig. 3). 

Make the control box as shown in Fig. 3, 
fastening the parts with l^-in. brass screws. 
Leave two opposite sides off temporarily to 
give access to the interior. Brace the tubing 
vertically with four wooden triangles screwed 
to the top of the box. 

Now cut a circular piece of wood 6 in. in 
diameter from %-in. stock, and draw two 
diameters perpendicular to each other on its 
face. By bisecting the angles, divide the face, 
and thus the circumference, into sixteen equal 
parts. Taking one of these as north, proceed 
to mark off a segment % in. wide on each one 
(sixteen in all), leaving sixteen narrow seg- 
ments (about ]4 in.) between them. 



3/ 8 BRASS ROD, THREADED 
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BRASS I-BEAMS 
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How control box. segment table, and switch ate made. There are 
sixteen "live" segments separated by narrow "dead" segments 



The vane itself, a view showing two types of counter- 
weights, and a mold for casting the lead ball, if used 

Screw a strip of brass 1/32 by 1 by 19 in. tc 
the edge of the wooden disk, starting at one side 
of Ihe north segment and letting the upper edge 
of the brass project '/$ in. above the surface of 
the wood. Bend it around the block and cut it 
off at the north segment, leaving the start and 
finish separated by a crack about 1 64 in. wide. 
Continue the segment markings of the wood over 
onto the brass so as to divide it into sixteen large 
and sixteen small segments. Drill two holes in 
each segment, staegering those in the lame ones, 
and screw the entire brass strip to the block be- 
fore cutting the thirty-two segments apart with 
a jeweler's saw or some other narrow saw blade. 
Then screw two '/ 2 by 1 by 6-in. wooden strips 
to the bottom, and drill a K>-in. hole in the mid- 
dle of the segment table. 

Before mounting the segment table in the con- 
trol box. make the revolving switch as shown in 
the detail drawing. Fig. 5. The two blocks arc 
joined by a brass hinge, over which three fine 
wires have been soldered to carry the current 
better. The brass arm that rotates over the seg- 
ment table is cut from a brass angle iron, and 
the bottom is rounded with a file. Both blocks 
are weighted with lead strips. When you slip the 
revolving switch on the brass rod and pin it 
in place, be sure it points in the same direction 
as the vane. 

Now mount the segment table in the control 
box on four brass bolts through holes in the 
wooden strips on the underside of Ihe table, and 
adjust by raising or lowering the nuts on the 
bolts to provide a level (Continued on pag,c 92) 
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FIVE EASILY BUILT 

Novelties for 

SHOW and ICE 
SPORTS 




By Hi Sibley 
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For information about our blueprints, turn to page 76. 
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She has flown the President's flag 
VINCENT ASTOR'S YACHT 

^{ourmahal 



Miniature Model 
Designed Especially for 

the Popular Science 

MODKL-of-the-MONTH CLUB 

By 

THEODORE 
G O M M I 




NOV KM ARAL, a power 
yacht of modern design, 
is our new model of the 
month. It is through the courtesy 
of her owner, Mr. Vincent Astor, 
who made the plans of the original 
vessel available, that we are able 
to present a model of this twin- 




This model of the 
palatial twin - screw 
Diesel yacht Nourmahal 
is 8> /a in. long. The hull 
block is cut from one piece, 
but the superstructure is built 
up very simply from thin materials 



Drawings of the assembled 
model and principal details 
appear below. See list of 
materials for thicknesses 




buff ^ 

^"V^- windlass 
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screw Diesel yacht, one of the largest and 
finest afloat. She has had the distinction 
of flying the President's flag on several 
occasions, besides being flagship of the 
New York Yacht Club for three years. 

In keeping wilh the previous models of 
this series, the simplest construction has 
been used, and the fittings and materials 
are similar to those described for the 
freighter model (P.S.M., Oct. '35, p. 57). 
The scale of the model is 1, 32 in. equals 1 ft. 

White pine is recommended, especially 
for the hull, though balsa wood may be 
used. The remaining materials, which are 
easily obtained, are described in detail at 
the end of this article. 

Cut all wood and fiber to the sizes speci- 
fied in the list of materials. Sandpaper E 
so that it tapers gradually from iis full 
thickness to a sharp edge. Cut out the two 
corners of B. Glue B to A, E to B, and F 
to B and E. On the block thus formed, 
draw the shape of the deck, and cut away 
the excess wood. Proceed to shape the 
hull, using the cross-section diagrams for 
guidance, as well as the dotted water line 
shown in the plan. Before rubbintr down 
with sandpaper, cut the notches in the two 
D pieces and insert them into the corners 
cut out of B. Now finish the shaping of 
the hull with fine sandpaper. 

Attach the rudder, which is a piece of 
card or fiber folded over a yi-ia. pin; and 
insert the (Continued on pay ltxi) 
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New Woodworking Plans 

A combination reading table and newspaper rack 
Book ends designed like ship'' s gangway boards . . . 




MODERN READING TABLE BUILT 
FROM A SINGLE WIDE BOARD 



E*VEN a beginner in woodworking can 
*-* easily construct the modern-looking 
combination side table, smoker, and news- 
paper rack illustrated above. It is neces- 
sary to purchase only one board, dressed 



to by 13 in. by 10 ft. The 
board may be of any suitable 
wood, and it should be sanded 
at the mill. 

Cut the board into the fol- 
lowing lengths: 10"/ in. for A, 
17J4 in. for B, 19J4 in. for C, 
21 in. for D, and 13J4 in. for 
E. Make the four legs from 4 
by 5J^-in. pieces with a key 
hole, jig, or band saw. Round 
the corners of the D piece at 
one end as indicated. Sand the 
sawed edges to a squared finish 
and assemble with good glue 
and finishing nails in the fol- 
lowing order: Nail two legs to 
B and two to A. Fasten board 
C to both B and A. Nail 
through C into the legs. Next 
assemble the boards D to E. 
Finally nail E to C and D to B. 
Rubber casters 1J4 m - ' n 
diameter arc then mounted on the inside 
corner of each leg. They are set into holes 
drilled in blocks 1 by 1 by Syi in., the 
blocks being glued and nailed in place. 
The two upright members E and .4 are 
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BLOCKS 1 SQUARE, 
GLUED AND NAILED, 
FOR MOUNTING CASTERS 

How the table is assembled. Fasten parts D 
and E together before putting them in place 

capped by cylindrical wooden bars fin- 
ished to a diameter of 1 in. If no facili- 
ties for turning them are available, a 1-in. 
round rod or dowel may be purchased. 

Countersink the nails, fill the holes, and 
stain and varnish to the desired finish. 
The table photographed cost 60 cents for 
lumber and 40 cents for the rubber- 
wheeled casters. — Heinie Deerwester. 



Silver Chest of Spanish Design Enriched by Simple Carving 



DASED on the design of a Spanish var- 
**" gueno of the seventeenth century, this 
silver cabinet is enriched by carving of a 
decorative yet easily executed pattern. 
Three small drawers provide ample space 
for ordinary silverware, while a bin above, 
covered by a hinged lid, stores table linen. 
The depression above the center drawer 
might be used as a secret compartment. 
Walnut is the wood for this cabinet, 



but mahogany or other open-grained lum- 
ber with a bit of ribbon in the grain may 
be substituted. The plywood used for the 
box gives opportunity to join the top rails 
to the ends with rabbets at the back and 
combination rabbets and miters in front, 
the face veneers of the end pieces being 
left to cover the end wood of the rails. 
Because of the strength the several parti- 
tions give, they may be united with dow- 
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Front layout. There are three drawers in the lower half, with space for a secret compartment 



The cabinet closed. See page 79 for a view 
showing the top raised and one drawer open 

eled butt joints in the simplest way. 

There is nothing difficult about the carv- 
ing, which is mostly straight-line work. 
Observe the hollows behind the coloncttes 
and the crescent chisel cuts made by two 
shearing movements each of the gouge. To 
save wood, as well as labor, the base and 
entablature may be shaped and added sep- 
arately. V- (Continued on page 77) 
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for Winter Evenings 



. . . Scroll candleholders . . . 
Richly carved Spanish chest 





SCROLL-SAWED CANDLEHOLDERS 



Sanding with the scroll saw and, above, boring a candle cup 



A GRACEFUL outline en- 
hanced by contrast ins; 
woods is what gives these 
candelabra their distinctive 
appearance. Maple and black 
walnut are satisfactory, but 
the small amount of material 
necessary makes it feasible to 
use costlier combinations. 
The work may be done en- 



POR LIGHT WOOD - USE MAPLE. CHERRY. HOLLY 

FOR DARK WOOD- USE WALNUT. ROSEWOOD, MACASSAR ERONY 




Working drawing with squares to aid in laying out a full-size pattern to trace on the wood 

BOOK ENDS BEAR FAMOUS NAVY SYMBOL 

TX SHAPE and design, these nautical 
*■ book ends represent the top portion of 
the gangway boards of the U.S.S. Consti- 
tution, slightly modified to give more 
width. Although any wood that is not too 
soft may be used, the rugged texture of 
oak seems to suit the subject best. The 





Book ends with design from "Old Ironsides" 



Completed book end 
and, right, a pattern 
for the carved design 



book ends shown in the photograph were 
made from wood taken from "Old Iron- 
sides" when being rebuilt, and the base 
plates are part of her copper sheathing, 
but these historic materials arc no longer 
to be had. 

The carving is the usual process of 
making a full- (Continued on pa^c 79) 



tircly on the scroll saw and lathe with the 
assistance of the usual hand tools. For 
cutting two scrolls, glue up a blank 3^4 
by 13 in., consisting of a %-in. piece of 
light wood between two J^-in. pieces of 
dark wood. Make a full-size pattern on 
heavy paper or cardboard and scribe 
around it on the blank to mark the scroll 
outlines, including, of course, the top 
sloping bar. Cut to outline on the scroll 
saw, using a l A-m. wide blade where pos- 
sible and changing to a y&-m. wide blade 
for the small radii. With chisel and pock- 
etknife remove the layer of j^-in. dark 
wood along the upper bar as indicated on 
the drawing. A router bit in the drill- 
press, if available, will facilitate this op- 
eration. 

Then file and sand smooth all over. A 
sanding drum used in the scroll saw as 
shown will help in doing this. Make up 
the base and screw it to the scroll, and 
bore the l/i-m. diameter holes at the can- 
dle locations. 

If expensive wood is used for turning 
the candle bases, material may be con- 
served by turning them all at once be- 
tween centers. A piece of stock 1;4 in- 
square by 12 in. long will make six. After 
turning to outline, cut them apart, chuck 
them separately as shown, and bore and 
turn to fit the candles. Another method, 
simpler mechanically but which uses SO 
percent more stock, is to mount a block 
in. square by about 3 in. long on the 
screw chuck of the lathe and turn, bore, 
and finish each holder at one chucking. 

Finish the wood before assembling the 
various parts. Fill the grain with a coat of 
transparent filler thinned with linseed oil 
and turpentine, and seal with a thin coat 
of white shellac. If holly is used, omit 
the filler and use successive coats of shel- 
lac. A type of self-leveling, quick-drying 
varnish which can be wiped on with a 
cloth is suitable for the final coat, but it 
should be applied with a camel's-hair 
brush on this particular job. 

The design may be varied by building 
up a blank or 2 in. thick — wide 
enough to give stability but not too thick 
to cut on your scroll saw — and leaving off 
top bar and base. — Donald A. Price. 
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Save time by using our construction kits, listed on page 72. 



SKILL... LUCK... EXCITEMENT 
Combined in New 

Walking -Top 



G 



ame 



By PAUL R. R ANNIE 



HERE is a fascinating new top- 
spinning game that requires very 
little equipment. For a playing 
board, you can use a leaf from 
a table or a bread board, and one of the 
small wheels from an old alarm clock will 
serve as a top. 

The idea of the game is that you control 
the "walking" of the top by tilting the 
playing board in various directions. If 
you tilt the playing board to the left, the 
top walks away from you (that is, if you 
have spun it in a clockwise direction). 
Tilt the board to the right and the top 
walks back to you again. Raise your end 
of the board and it walks to the right, and 
if you lower it, the top walks to the left. 
This peculiar walking action of the top 
and a player's first attempts to control it 
will cause much amusement. 

If you want to make a regular playing 
board, a good size is 12 by 24 in. Wood, 
pressed wood, plywood, or even ordinary 
heavy cardboard may be used. The top 
spins longer and walks better, of course, if 
the surface is smooth. A coat of glossy 
enamel improves the surface, but is not 
essential. The drawings show how to lay 
out the board for the various games. Note 
that the holes in the board for one of the 
games are only % in. deep. If the holes 
are too deep, the top jumps out when the 
spinning disk touches the board. Some of 
the accessories are shown in the group of 
drawings on page 99. 
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After spinning the 
miniature top. you 
"walk" it along and 
try to get it into 
a high-scoring hole 



The other side is marked for various games. 
In this instance, hairpin-shaped wires are 
being dragged from one goal to the other 



ROWS I" APART 

How to lay out the two sides of the board, 
which may be wood, cardboard, or composition 



While a top made 
from an alarm-clock 
wheel will spin and walk 
very well, you can make 
a better, one from a 
small piece of brass and 
an ordinary nail. The 
dimensions are shown 
in the drawing. Note 
the method used for 
holding the parts in the 
correct position when 
soldering. Clean and tin 
the parts thoroughly 
before putting them to- 
gether for soldering. 
After soldering the top, 
place it in the chuck of 
a hand drill, clamp the 
drill in a vise and, while 
turning the handle, file 
off excess solder, sharpen the lower end, 
and true up the top disk. 

First learn to walk the top to the end of 
the board and back. Then try walking to 
the end and around some object and back. 
Put up two of the folded cardboard pylons 
or any other small object and see who can 
make the most laps around them on one 
spin without touching them. Try a race 
with the cardboard bridges to go under. 
Also put up two pylons and see how many 
figure eights you can make around them. 

Children are especially attracted by the 
little airplane. The top spins in the hole 
and walks along with the airplane. A rub- 
ber band or a loop of string may be moved 
along in the same way. When coming to 
a turn, you will find that you can make it 
sharper if it is made in the direction the 
top is spinning. 

Any one addicted to the now popular 
marble games should enjoy the game with 



Excellent tops 
may be made by 
using a drill as 
a lathe. Note 
the block used 
for soldering 



Some of the accessories, including a miniature airplane and pylons 



the numbered holes. There is a lot of 
chance even if you become an expert at 
guiding the top. Let each player have 
three or more turns and see who gets the 
highest score. The first row with no num- 
ber counts nothing. 

Another game, which might be called 
' hairpins,"' is played by placing four of 
the wire loops behind one heavy black 
goal line and three behind the other. The 
player with three loops spins first and tries 
to walk off with one of his opponent's 
hairpins. He must take it behind his goal 
and walk free of it, and then walk off his 
end of the board. If his top ''dies'' on the 
board, he must return the hairpin. He 
may get a second pin from his opponent if 
he has enough spin left, but for each time 
he dies on the board he must return one 
of the hairpins. The first player getting 
all of the pins wins the game. When he 
returns with the (Continued on page 99) 
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The parts after being cut out and polished, and, at right, the finished piece 

Pipe Rack 
Twin 



Humidors 



QUICKLY MADE FROM BRILLIANT 
NEW CAST-RESIN MATERIALS 



M 



"ODERN and expensive- 
looking in both material 
and design, this combina- 
tion of twin tobacco hu- 
midors and pipe stand can be made in 
a few hours by any amateur crafts- 
man, even a beginner. It is formed 
entirely of the gemlike new plastic 
compositions known as cast resins 
(see P. S. M., Nov. '35, p. 59, and 
Dec, p. 63). Only three stock types 
of material are required, yet, because 
of the innumerable colors available in 
resin castings and because of the wide 
variety of possible decorations that 
may be added, each home worker can 
give the project individuality and 
make it an outstanding example of 
fine handicraft. 

The required castings are a 6 by 16- 
in. sheet of thick stock, an 8l/ 2 - 
in. long cylinder with an outside di- 
ameter of 3 3/16 in. and an inside 
bore of 2-Hj in., and three ^-in. 
square rods, available in 7-in. lengths, 
These weigh about 2 J/2 lb. All are 
standard castings and may be obtained 
in almost every color, mottle, or de- 
gree of transparency. For photo- 
graphic clarity, the humidor covers on 
the model illustrated were made from 
stock of a different color, but an excellent 
effect and greater economy of material is 
possible if the base and covers are cut from 
the same sheet. 

In laying out the base, plan to cut away 
one section on either end of the 16-in. 
sheet large enough to permit a circular 
cover to be jig-sawed from the otherwise 
waste material. The base is 10 in. wide at 
the back and 7^4-in. at the front. The 



By ALBERT 
MAISEL 





The covers were cut from different stock 
in this case, but may more economically 
be made from the waste ends of the base 



the 



The crossbar is held between soft wood blocks while the 
ends are filed to conform to the curve of the humidors 



curve is best determined by placing the 
cylinders on the base and following their 
contours. If a French curve is available, 
the most pleasing design can quickly be 
ascertained. To make the cut, use either 
a hand or power-operated jig saw or a 
band saw. Finish the cut by holding the 
edge of the base perpendicular to a sand- 
ing wheel or grinding stone. Also round off 
the corners, using a radius of approximate- 



ly >j in. on the front corners and 
in. on the back. 

If you desire, you may vary the de- 
sign by beveling the upper edge all 
around the base to an angle of 45 deg. 
Use the sanding wheel or a sandpa- 
per block. A somewhat simpler proc- 
ess calls for sandpapering the edge 
to give a soft, round effect. This is 
best accomplished by hand with a 
curved sanding block. 

Having cut the base, take the two 
excess portions of the sheet and lay 
out and jig-saw the circular cover 
pieces. These should be sawed to a 
diameter 1/16 in. greater than that of 
the cylinders to allow for the final 
grinding and polishing. Drill a small 
hole through the center of each disk 
and countersink it on the underside 
so that the screw holding the handle in 
place will not protrude. Then attach the 
disk to the faceplate of a lathe, with the 
upper surface against the plate, and turn 
a right-angle rabbet or notch around the 
edge of the disk. This should be about 
>8 in. deep and wide enough to permit the 
cover to fit snugly into the top of the cyl- 
inder. You will find there is a slight vari- 
ation in the ( Continued on page 93 ) 
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Send a stamped envelope for information on starting a home workshop club. 
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Circus Dog Toy 

for Small Children 




As the toy is pushed 
along the floor, the dog 
jumps up and down 
with a rolling motion 



T 



HIS circus dog rolling a cylin- 
der is a simple, sturdy, and 
amusing toy for a small child. 
The dog is drawn full size on a 
piece of Yi-m. plywood and cut out. 
The cam. which is 3 in. in diameter 
and shaped as shown in one of the photo- 
graphs, is also made from y>-m. plywood. 
The two wheels, which are 4 in. in diame- 
ter, are cut or turned from 1^-in. solid 
wood. The cam is glued and nailed to one 
of the wheels; then the other wheel is 
nailed on. These parts are painted in 
brilliant colors. 

The handle is a piece of Yi-m. dowel 
22 in. long. It is grooved in three places 
at one end. and the other end is rounded. 
The three bent-wire pieces are set in the 
groves and wrapped with No. 20 copper 
wire. Solder this assembly securely. Put 
two small screw eyes in the dog as shown 
and slide the supporting wire through 
these eyes before finishing the bending to 
form the dog's tail. Drill a M$-in. hole in 
the center of each roller, put a washer 
over the holes, and snap in the wires. 

As the toy is pushed along, the dog 
jumps up and down. — Ralph T. Moore. 




The three wires are 
set in grooves in the 
handle and bound with 
wire. The size and 
shape of these wires 
are made clear in the 
drawings at the right 
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How the center 
wire is bent 
after passing 
through the two 
screw eyes in 
the dog's back 



PHOTO PRINT WASHER ROCKS ITSELF 



Although it operates on a small trickle 
of water, this washer for photographic 
prints rocks automatically as one side fills 
and the other empties. It will wash two 
dozen 8 by 10 in. prints very quickly. 

The galvanized iron tank is 4 in. deep, 
11 in. wide, and 18 in. long 
over all, with a center partition 
9 in. high. A row of holes -)4 
in. in diameter are punched in 
the ends as shown to allow the 
water to escape. A strip of 
metal, bent V-shape, is sol- 
dered across the tank on the 
underside to form the edge on 
which the tank rocks. The V 
projects down about IJ4 in. 
below the bottom. 

The frame on which the 
washer rests consists of two 
sidepieces of wood 2 in. wide 
and 18 in. long and two end 
pieces 2 by 1 1 in., nailed on 
top of the sidepieces. A length 
of y$-'m. wire is pointed at each 
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end, bent over at the ends to form a sort 
of very long staple, and passed through 
the V. The ends are then driven into the 
sidepieces to hold the V in place. The 
washer is set in the sink with the partition 
under the faucet. — W. Edward White. 
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CRYSTALS PHOTOGRAPHED 
WITHOUT MICROSCOPE 

Crystal photography is a new and 
fascinating hobby. Although it is really 
a specialized branch of photomicrography, 
it does not require an expensive high- 
powered microscope. All you need is a 
snapshot camera and a small hand tele- 
scope. The smallest section of the tele- 
scope, which contains the ocular, is 
unscrewed and mounted with the aid of 
an ordinary burette clamp or a homemade 
substitute, as shown below. This serves 
as a microscope. The camera is simply 
placed on top and held there while the 
exposure is made. 

A 100-watt lamp gives enough light for 
the photos. Translucent crystals should 
be exposed for from 5 to 8 seconds, 
opaque crystals from approximately 8 to 
10 seconds. — Norton S. Love. 
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INEXPENSIVE 
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acuum rump 



Makes possible many daxxling experime?its 



A SIMPLE vacuum pump like the 
one illustrated makes it possible 
for the home physicist to demon- 
strate the fluorescence of solids 
and liquids, the effect of pressure on boil- 
ing points, cathode-ray phenomena, and 
phosphorescence in a series of striking 
experiments. Three dollars (or only sev- 
enty-five cents if you already 
have one or more pounds of 
mercury) covers the cost of 
the pump, yet it opens an en- 
tirely new field to the ama- 
teur. Your druggist probably 
stocks most of the materials 
needed; if not, they can be 
obtained from any scientific 
supply house. 

The wooden support is a 
board 4 by 53 in., with a 4-in. 
wide shelf at top and bottom. 
A large hole for a glass or 
enameled funnel is bored in 
the top shelf, and two stand- 
off supports for tube B, made 
as shown on page 102 from 
small dowels, are glued into 
holes in the main support. 
Tube B is held in a groove at 
the end of each dowel by rub- 
ber bands passing through 
two small screw eyes. 

To assemble the glass por- 
tion of the pump, take a 40- 
in. length of %-\n. outside 
diameter glass tubing (B) and 
heat one end in a Bunsen- 
burner flame. Heat the glass 
gently at first by moving the 
tube in and out of the flame 
a few times. When the end is 
red hot, flare it out by press- 
ing on the inside with a warm 
nail and turning the tube till 
a small funnel is formed. The other glass 
tubes should be cut to length by scratch- 
ing them with a triangular file and bending 
slightly at the scratch. The tubing can be 
easily bent to shape by heating it until soft. 



By 

WALTER 
BACH 

The heart of the pump is 
shown in the circle below. 
The rubber stoppers are 
fastened with sealing wax 




rubber! 

TUBING | 



VACUUM 
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hole 
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Stretching 
to simplify 
is attached 



down the outlet of a T-tube 
sealing. A working handle 
because the tube is so hot 



When all the tubing is cut and shaped, 
assemble tubes B, E, and F, and the 1 by 
4-in. tube by using rubber stoppers as 
shown. If you have any difficulty in ob- 
taining the 1 by 4-in. tube, a test tube 
1-in. in diameter can be 
cut to length by scratch- 
ing a groove with a file 
all the way around at 
the point of breakage 
and lightly tapping the 
scratch. Punch a small 
hole in the bottom of 
the cardboard contain- 
er G and slip the con- 
tainer up tube B into 
place. 

Next assemble the 
cistern and place it on 
the lower shelf. When 
the pump is put to- 

A T-tube. shaped into an S. 
glows beautifully when the 
spark is passed through it 






Filling the funnel with mercury. It should 
never be permitted to become entirely empty 

gether, tube B should just clear the cistern 
bottom, while the end of tube D should be 
a ^4 in. higher. With the glass part of the 
pump in position, bolt the cardboard con- 
tainer to the back board with a Yi-m. 
space between the lower rubber stopper 
;and the bottom of the container. Melt a 
little sealing wax around the hole in the 
cardboard container where tube B passes 
through. The container itself is filled with 
paraffin wax, but before pouring the wax, 
allow it to cool until a little will solidify 
on a match stitch dipped in to test it. Fill 
the container and allow the wax to set 
undisturbed. The addition of the funnel, 
rubber tubing, and pinch clamp completes 
the pump. 

To operate the pump, fill the funnel 
with mercury and open the pinch clamp, 
allowing all but a small amount to run out. 
Do not let a whirlpool form in the mercury 
in the funnel. The mercury drops down 
tube B into the cistern. Set a small-necked 
bottle under the cistern spout (D), place 
your finger over the opening of tube C, 
and put an easy pressure on the auto tire 
pump. The mercury will pour out of the 
spout into the small-necked bottle. It is 
then poured back into the funnel, and the 
entire process is repeated again and again 
— running the mercury slowly through the 
apparatus, pumping it from the cistern, 
and refilling the funnel. 

As the mercury pours out of tube E into 
the little funnel on tube B in the heart of 
the pump, some air is entangled and 
carried down tube B by the falling mercu- 
ry, escaping into the cistern. Pouring the 
mercury through two or three times will 
produce a low vacuum, one in which there 
is still a relatively large amount of gas 
left, while a dozen times or more will 
produce a very high vacuum. 

While the pump is operating, some in- 
teresting effects ( Continued on pa^e 102) 
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THE Wiley Post 
Training Plane 

A New Simplified Scale Model 
Designed by DONALD IV. CLARK 



MODEL makers will be interested 
in this design not only because it 
is a neat, modern biplane, but 
also because it bears the name of Wiley 
Post, the world-famous aviator who met 
his death with Will Rogers in Alaska. 
Known as the Wiley Post model A two- 
place training plane, it is powered with a 
converted Ford model 1A automobile en- 
gine developing 40 h.p. The plane is ca- 
pable of flying 80 m.p.h., has a cruising 
speed of 70, and can be landed at 23. It 
has a side-by-side seating arrangement 
with dual controls. 

In relation to the full-sized plane, the 
model illustrated is on the scale of in. 
equals 1 ft. It has a wing spread of 10^4 





When the wings 
have been cut 
out, the final 
rounding and fin- 
ishing are done 
with sandpaper. 
In circle: Bend- 
ing the "prop" to 
form the pitch 



in., and the fuselage is 6?4 in. long. 

While the numerous wing struts 
may make this model appear some- 
what complicated, it is by no 
means a difficult job to construct. 
Only twenty-four parts are re- 



Easy as it is to make, the model is highly 
realistic, as this photo of it demonstrates 



quired, of which six are wood. All the 
struts can be made of 1/16-in. soft 
wire, which is easily bent. The ends 
of the struts are inserted into holes 
drilled in the fuselage and wings, and 
a touch of glue holds them securely. 

The radiator may be represented 
by ruling cross lines with black ink 
on paper, cutting pieces to fit, and 
gluing them to the block. India ink 
also should be used to stain the cock- 
pit opening and the tires. 

Before assembling the model, make 
a paper pattern according to the out- 
line of the blue trim and trace it onto the 
fuselage with a hard pencil. This will 
show after the first coat of paint is on. and 
will make it a simple matter to apply the 
trim color accurately. The color scheme is 
silver (aluminum) with dark blue trim. 
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Complete working drawings. The principal dimensions are shown by the sizes of the blanks; other dimensions may be found by using the scale 
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L R-J. REYNOLDS TOBACCO COMPANY 

MAKERS OF CAMEL CIGARETTES AND 



R' J • REYNOLDS TOBACCO COMPANY 

MAKERS OF CAMEL CIGARETTES AND 
PRINCE ALBERT SMOKING TOBACCO 




Of course you'll give cigarettes for Christ- 
mas. They're such an acceptable gift — 
such an easy solution of your problem. 
And Camels fill the bill so perfectly. 
They're made from finer, MORE EX- 
PENSIVE TOBACCOS than any other 
popular brand. They are the accepted cig- 
arette of the social, business, and athletic 
worlds. Their finer tobaccos give that 
pleasant "lift" — that sense of well-being 
so appropriate to the spirit of Christmas. 



A full pound of Prince Albert 
in on attractive gift package. 



\ ^ V V. \ 

KX 

At your nearest deal- \ sT^ 
er's— the Camel carton — 10 
packs of "20's"— 200 cigarettes. 
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A full pound of Prince Albert 
packed in a real glass humidor. 

. RafMttl Tohirro (V. Wtn»ton-!4a!*m. N. C. 



Fine tobacco for Christmas. For more 
than a quarter of a century, the mellow 
fragrance of Prince Albert has been as 
much a part of Christmas as mistletoe 
and holly. So to the pipe smokers on 
your Christmas list give Prince Albeit, 
"The National Joy Smoke." It's the 
welcome gift. For more men choose Prince 
Albert for tbtMSthtS than any other pipe 
tobacco. Let every pipeful of Prince 
Albert repeat "Merry Christmas" for you. 




TRICKS IN USING MODERN 
FLOOD AND FLASH LAMPS 

Lighting 
Your Photos 



By Frederick D. Ryder, Jr. 

o 



iRIGINALLY an outdoor, 
daytime avocation, ama- 
teur photography has now 
become a hobby that can be carried on at 
any time, by night as well as by day. For 
this expansion in our picture-taking possi- 
bilities, we must give credit to the intro- 
duction of supersensitive types of pan- 
chromatic film and to the amazingly pow- 
erful and inexpensive light sources now 
available. In fact, there is hardly a type 
of night picture possible with profession- 
al lighting equipment 

that cannot be dupli- . 

cated easily and inexpen- 
sively by the amateur 
photographer. 

For any kind of indoor 
night photography that 
includes human beings in 
the picture, you need 
light and plenty of it. 
It is obvious, of course, 
that pictures of inani- 
mate objects, room in- 
teriors, *and so on, can 
be taken with any kind 
of simple artificial light. 



BACK 
LIGHT 



0 £> 
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SUBJECTS 



FRONT 
LIGHT 



CAMERA. 




Fig. 1. Only two ordinary photoflash bulbs were used in taking this 
back-lighted picture. They were arranged as in the diagram at left 
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2. A simple set-up. 
reflector is optional 




It is merely a question of giv- 
ing a sufficiently long expo- 
sure. 

Animate objects, whether 
growns-ups, children, babies or 
animals, however, cannot be 
successfully photographed if 
you have to give prolonged 
time exposures. In my own ex- 
perience, no exposure of much 
more than two seconds can be 
made in photographing a grown- 
up with any reasonable cer- 
tainty of getting a sharp 
picture, unspoiled by 
the subject's involun- 
tary motions. Indeed, 
unless the pose is ex- 
ceptionally steady, it is 
better not to exceed a 
half second. For small 
children, a half second 
certainly is the top lim- 
it, while for babies and 




Fig. 3. Family group taken 
with two lights placed as 
in the diagram. Photoflood 
lamps were used while test- 
ing the effect, but photo- 
flash bulbs were substituted 
for taking the actual photo 



ordinary animals, a fifth-second exposure is 
the top, and a tenth or a twenty-fifth is 
safer. 

The only convenient sources of light 
that are inexpensive and sufficiently power- 
ful to permit such brief exposures arc 
photoflood and photoflash lamps. 

Many people have the impression, gained 
from looking at flash-light pistures made 
with old-time flash powder, that flash- 
light pictures are decidedly inferior to 
shots taken with other forms of light. 
This is not true. The photoflash lamp 
gives the same type of lighting obtainable 
from other sources such as the photo- 
flood and it is, in fact, possible to dupli- 
cate any photoflood result by using photo- 
flash lamps. The more accurate way to 
think of these two sources of light is to 
consider them alike except as to power 
and life. During its instantaneously brief 
life the photoflash bulb gives far more 
light than does a photoflood light; that is 
the only real distinction. So a choice be- 
tween them revolves entirely on the per- 
missible length of the exposure you can 
give, or on other factors not related to the 
quality of the light such as, for instance, 
the availability of electric current. 

Taking pictures of the members of the 
family or friends is of more importance 
to most amateur photographers than any 
other possible subject. When such pictures 
are attempted by the beginner with either 
photoflash or photoflood bulbs and the re- 
sult is not satisfactory, it is more often 
because the light was wrongly placed with 
relation to the subject than because of us- 
ing too much or too little light. 

It is well, therefore, to master the sim- 
pler ways to get good, plain lighting before 
attempting special effects ajid tricks. Per- 
haps the simplest problem of all is to take 
a picture of one person by using one light, 
and by one light I mean either a photoflood 
or photoflash. ( Continued on page 7 
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This Christmas 



give a 



KODAK 



CHRISTMAS is the time to give, or to get, a Kodak . . . and the whole 
year 'round is the time to use it. These new models are smart to 
look at, "smart" in action — they almost think for you. Each one is 
the latest thing in its class. You'll find here just the gift for someone 
"special." At your dealer's. . . Eastman Kodak Co., Rochester, N. Y. 



KODAK SIX-16 
(f.4.5) . . . $40 

The most advanced 
Kodak of its type — 
precision-built, 
styled for today. Ex- 
tra lens power lets 
you get snapshots in 
poor light... 1/250- 
second Compur 
shutter, self-timer, 
eye-level and reflect- 
ing finders . . . 2V2 x 
4 1 /4-inch pictures. 
KodakSix-20(/.4.5) 
—for 2Vi x 3V4-inch 
pictures— $37.50. 






CINE-KODAK "K". . . $112.50 



Eastman's finest home movie camera. Loads with full 100 
feet of 16 mm. film. Simple for the beginner, yet versatile 
for the expert— by far the most popular of all 16 mm. 
cameras. Ideal for Kodachrome full-color movies. 



KODAK RETINA . . . $57.50 

Eastman's finest miniature. Takes 
36 pictures— 24 x 36 mm. — each 
loading. Automatic film spacer . . . 
fast /.3.5 lens . . . 1/500-second 
Compur-Rapid shutter. A photo- 
graphic masterpiece— yet it costs 
about half as much as other cameras 
of similar range. 




CINE-KODAK EIGHT 
$34.50 

The real economy movie 
maker. It's ruggedly built 
. . . as easy to use as a 
Brownie. Low in cost— but 
more important, it makes 
20 to 30 movie scenes on a 
roll of film costing $2.2 5, 
finished, ready to show . . . 
Priceless movies— at 10? a 
shot. 
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XJsefu/ Hints for Car Owners 




Our Readers Contribute Ingenious 
Solutions for Problems That Arise in 
Operating and Repairing Cars 

Handy Light for Grease-Gun Jobs 

WHEN using a grease gun under a car. good illumination 
is important but not always available. By strapping 
an inexpensive flash light to the body of the gun with tire 
tape, you can provide a handy light that will always be ready 
for use. It will illuminate the point of the gun at all times 
and vet leave both of your hands free for the greasing opera- 
tions.— N. E. 



Altering Radiator Covers for Hot-Air Heaters 



f FUNNEL MOUTH CF HEATER 
MUST K BEHIND OPEN 
HAlf Of RADIATOR CORE 




5MA1L HOlE.^ 
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Of heater/ p 
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fORY£B Nil 




cao - — v!, 




WEATHER/ ^ 









the radiator will cut off the supply of air 
to the heater and cut down its efficiency. 
If it is absolutely necessary to cover the 
entire radiator, provide a hole directly in 
front of the funnel-shaped air intake to 
the heater. This will maintain the flow 
of air and still cut down the cooling power 
of the radiator. In moderately cold weath- 
er, when only half of the radiator need be 
shielded, cover the half on the side oppo- 
site the exhaust manifold. — E. J. N. 



ON CARS fitted with hot-air heaters op- 
erating from the exhaust manifold, it 
is not advisable to use standard radiator 
covers. Anything that completely covers 



The efficiency of any type of car 
heater can be raised by plugging all holes 
and cracks around the floor boards and 
doors. Strips of gummed sponge rubber 
now available at auto supply stores simpli- 
fy the job of weatherstripping. 



Windshield Spot Remover 



TO REMOVE squashed insects and sim- 
ilar spots when washing the windshield 
and windows of his car, an ingenious car 
owner recently devised a novel roll of felt 
and rubber. It consists of a strip of rub- 
ber cut from a tire tube placed upon a 
somewhat longer strip of felt, the two be- 
ing rolled into a compact cylinder and held 
in place by a line of stitches. When mois- 
tened with water, the felt acts as an ap- 
plicator while the rubber serves as an ef- 
fective squeegee to remove the softened 
spots. — G. E. H. 




Patching a Leaky Roof with Transparent Paper 




Cemented in place with top dressing, trans- 
parent paper makes an invisible roof repair 



TTERE is a simple and neat way to patch 
a. leak in an automobile roof. From 
a sheet of transparent wrapping paper of 
the cellulose type cut a section large 
enough to overlap the leak on all sides by 
several inches. Then apply a coat of high- 
grade auto-top dressing to the leak and, 
when it becomes tacky, place the square of 
cellulose paper on the coating and smooth 
it out. Finally, apply a coat of top dress- 
ing to the entire top. This repair is abso- 
lutely leakproof, and the thinness of the 
transparent paper makes the patch prac- 
tically invisible. If a candy or cigarette 
wrapper is too small, large rolls of the 
paper can be purchased. — R. R. R. 




W rapping of Cord Helps 
Find Slow Leak in Tube 

"\X7"HEN a tire tube develops a small, 
* » slow leak, it is sometimes difficult to 
locate the puncture due to the fact that it 
is impossible to get sufficient air pressure 
in the tube without causing it to bulge 
dangerously. To overcome this, I blow the 
tube up to normal size and wrap it with 
soft cord as shown, spacing the loops about 
four inches apart. The reenforcing of cord 
keeps the tube from bulging at weak points 
and allows the pressure to build up so that 
the smallest puncture can be traced by 
the water-trough method. — W. G. L. 

Screen Checks Air Flow 
Through Heater Core 

* " oo 




cover front of core with 
fine mesh wire screen 



T^\UE to the coarseness of the core in 
some automobile heaters of the hot- 
water type, the air passes through so quick- 
ly that it is not heated sufficiently. This 
can be remedied by fastening a piece of 
fine-mesh screening to the front of the core 
with wire. The screening will check the 
flow of air just enough to allow it to be 
heated properly before it passes into the 
car.— J. P. 
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Fig. 4. A set-up for 
"footlight" effects 



LIGHTING YOUR PHOTOS 

(Continued jrom page 6SB) 

Forty-five— degree lighting is best in most 
cases. This means that the light should be held 
above the subject's head and on a line about 
forty-five degrees from the line of sight. Fig- 
ure 2 diagrams this simplest possible artificial 
lighting. The question as to whether or not 
to use a large sheet of white cloth or news- 
paper on the other side of face to reflect light 
and lighten the shadows depends on the sur- 
roundings and the size of the room. If the 
room is small and has light walls and hang- 
ings, usually enough light is reflected from 
near-by surfaces to take care of lightening the 
shadows. 

Incidentally, the size of the room also con- 
trols the exposure to a marked extent. Other 
things being equal, I would give at least twice 
as long an exposure 
in an 18 by 24-ft. 
room with a high 
ceiling as in a 9 by 
12-ft. room with a 
low ceiling. 

In the same way, 
the type and quality 
of the reflector you 
use behind the pho- 
toflood or photo- 
flash lamp affects the 
exposure. The most 
efficient reflector is 
cone shaped with a 
ninety -degree cone. 
Most of the alumi- 
num reflectors sold 
for this use are good provided they are kept 
clean. If a bulb is placed in the ordinary 
bridge lamp with its fancy shade, the light is 
reduced about one half. 

Elaborate tables have been worked out to 
improve the accuracy of artificial light ex- 
posures, but it is much more practical for the 
amateur to acquire a basic understanding of 
what affects the exposure and to what extent 
it is influenced. 

Consider that the basic exposure with a 
regular or 2S-cent size photoflash bulb is made 
with stop F/8 at a distance of 8 ft. with the 
light held at the same distance from the sub- 
ject as is the camera. One photoflood bulb at 
the same distance and lens stop setting would 
call for an exposure of about a second. Using 
two photoflood bulbs or two photoflash bulbs 
would cut the exposure in half. This means 
you would use F/ll with the two bulbs, or in 
the case of the photoflood you could continue 
using F/8 and cut the exposure to half a sec- 
ond. The rule, then, is that the exposure is 
inversely proportional to the number of bulbs. 
If you are using the small 15-cent size photo- 
flash bulbs, just set the stop to the next larger 
opening. 

The distance from the light or lights to the 
subject is important. The natural inference 
every one makes is that the strength of the 
light will be in proportion to the distance 
from it. Actually, the brightness of the light 
shed on any subject by any artificial source of 
light is inversely proportional to the square of 
the distance. In plain language, this means 
that if you move the photoflood from 8 to 16 
ft. away, the exposure will have to be in- 
creased to four seconds. Or if you move it 
to half the original distance, the exposure will 
necessarily have to be cut to one fourth of a 
second. 

From these two rules it is obvious that it 
will take four photoflood or photoflash bulbs 
to equal just one bulb if the latter is placed 
half as far from the subject as the cluster of 
four. So if you want to cut your exposure 
time to the minimum or, in the case of the 
photoflash, use the smallest possible stop, move 
your lights as close to your subject as condi- 
tions will permit. 

Figure 3 shows the next step in plain light- 
ing — the use of two (Continued on page 73) 
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But it wasn't too late 9 Ben found, 
to mend the trouble 




MOM MUST BE BLIND. 
I WISH BAB5 WAS-.- J 

wish -these: pimples y 

WERE INVISIBLE! 
WISH ID KNOWN 
BABS BEFORE - 




YOUR. MOTHER. 5AIDTD 
COME UP— WELL FOR THE. 
LUVvA— ADMIRING YOUR. 
MAP MISS, 
AMERICA 



OH, SHUT UP' I WAS 
JUST COUNTING THESE 
PIWPLES, BLASTEM. 1 ! 
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DOES SEEM TO BE. A LOT OFEM — 1 
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TOOK FLEISCHMANN5 YEAST j 
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Don't let 
Adolescent Pimples 
make YOU hide away! 

Between the ages 13-25, impor- 
tant glands develop. This causes 
disturbances throughout the 
body. Waste poisons in the blood 
irritate the skin, causing pimples. 

Doctors prescribe Fleisch- 
mann's Yeast for these adolescent 
pimples. It clears the blood of 
skin irritants. Then pimples dis- 
appear. Eat 3 cakes a day, until 
skin clears. Start today! 



—create s&tt 

by clearing skin irritants 
out of the blood 
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HAD A RUN-IN WITH 
MY WIFE LAST NIGHT 
...SHE WANTED ME TO 
SHAVE AGAIN BEFORE 
GOING TO A PARTY. 




TRY COLGATE 
RAPID-SHAVE 
CREAM! 
IT MAKES 
TWICE-A-DAY 
SHAVING 
UNNECESSARY 




NEXT MORNING 



BY GOLLY, JOE 
WAS RIGHT! THIS 
IS THE SMOOTHEST, 
CLOSEST SHAVE 
I EVER HAD, AND 
MY SKIN 
FEELS GREAT! 




BUBBLE PICTURES SHOW WHY 




MOST LATHERS arc 

made of bubbles too 
bis (o set to the 
base of the beard! 
Air pockets keep 
the soap film from 
reaching the whis- 
kers. So the beard 
is only £*z//-wilted. 



COLGATE RAPID- 
SHAVE CREAM makes 
tiny bubbles that 
set clear down to 
the skin-line. Its 
rich soap film soaks 
your beard soft at 
the base. Makes your 
shaves last longer. 



NEXT TIME 



HOW NICE — 
YOU SHAVED 
AGAIN, BILL! 



OH, NO I DIDN'T! 
THOSE COLGATE 
SKIN-LINE SHAVES 
LAST FAR INTO, 
THE NIGHT! 




LARGE TUBE 

100 SHAVES 



Af\C GIANT TUBE 
*tV 200 SHAVES 



New Kit for Building 

^(ourmahal 



MODEL 



MINIATURE models now have a great 
appeal, especially for those who have 
only a few tools and who lack experience in 
craftwork. It doesn't take any special equip- 
ment to build small, simplified models, and 
the expense for materials is trifling, yet the 
models themselves are interesting and deco- 
rative, especially when built in sets so that 
one type of ship may be compared at a 
glance with another. 

To encourage the building of miniature 
models in sets, we started our Model-of-the- 
Month series in 1934. The latest model in 
that series is Vincent Astor's famous yacht 
Nourmahal, on which President Roosevelt 
has made several trips. The model is &}/& in. 
long and can be built on a kitchen table or 
even on a card table set up in the living 
room. The materials are contained in a spe- 
cial construction kit, prepared for the mem- 
bers of the Model-of-the-Month Club. Other 
readers, however, may take advantage of this 
kit and obtain it, so long as the supply lasts, 
for the same price, which is $1.00, postpaid 
anywhere in the United States or Canada. 

Other kits still available in the Modcl-of- 
the-Month series are given in the following 
list. If you would like to make a set of 
miniature models, an excellent combination 
would be the aircraft carrier Saratoga with 
her convoy of four destroyers (kits M and 
N), the modern cruiser Tuscaloosa (R), and 
the liner St. Louis (O). All are built on the 
same scale — 1 in. equals 50 ft. 

Kits for our larger models are listed under 
the heading "Standard Ship Model Kits." 
Similar in general construction to our stand- 




KIT U — Hispaaiola of "Treasure Island" 
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KIT 2M — Ocean freighter, 14 in. long 




KIT 3 M 

An 8%-in. model of the yacht Nourmahal 

ard models but much smaller and simpler are 
those marked "Simplified Ship Model Kits." 

Blueprints and instructions accompany all 
our kits. In each of our standard kits, the 
various pieces that make up the hull block 
have been sawed to the approximate shape in 
order to reduce the work of carving to a 
minimum. 

MODEL-OF-THE-MONTH KITS 

M. Aircraft carrier Saratoga, 18-in 1.00 

N. Four U.S. destroyers, each 6j4-in. .75 

O. Liner S. S. St. Louis, 11 -in 1.00 

R. U. S. cruiser Tuscaloosa, 1134-in... 1.00 
U. Hispaaiola, the ship in "Treasure Is- 
land," 7-in 50 

Z. H.M.S. Bounty, ll!^-in 1.50 

iM. Show boat, illuminated, 14-in 1.50 

2M. Ocean freighter, 14-in 1.50 

3M. Yacht Xourmaltal, S l /t-\n 1.00 

STANDARD SHIP MODEL KITS 
A. Whaling ship Wanderer, 20'/ 2 4n $7.40* 

D. Spanish galleon, 24-in 6.95* 

E. Hattleship US.S. Texas, 3-ft 7.45* 

G. Elizabethan galleon Revenge, 25-in. 7.25* 
L. Farra gut's flagship Hartford, steam-and- 

sail sloop-of-war, 33 hull 8.45* 

Q. Privateer Swallow, \2'A-in. hull.... 4.95f 
V. Clipper Sovereign oj the Seas, 20J^-in. 

hull 4.95t 

Y. Trading schooner, 11 '/•-in. hull 4.90f 

2S. L*. S. Destroyer Preston, il'/ 2 -in. 

hull 5.95* 

3S. Constitution ("Old Ironsides"), 2 1 -in. 

hull 6.50* 

4S. Clipper ship Great Republic, il'A in. 
hull 8.40* 

SIMPLIFIED SHIP MODEL KITS 

F. Liner S.S. Manhattan, 12-in 1.00 

H. Cruiser U.S.S. Indianapolis, 12-in. 1.50 
J. Clipper ship Sea Witch, 13-in 1.50 

MISCELLANEOUS 

No. 4. Solid mahogany book trough 22 '/i 
in. long, in. wide, and 24 in- high over all. 
Ready to assemble, with finishes 5.30* 

No. 5. Solid rock maple hanging wall rack 
with one drawer, 19 '/Z in. wide, 33 % in. high. 
Ready to assemble and stain included 5.75* 

No. 7. Whittling kit with two shaped blocks 

for making sea captain 5J4 in. high 1.50 

Note: If you live west of the Mississippi River or in 
Canada, add 50 cents to all prices marked with an 
asterisk (*) and 25 cents to all prices marked with a 
dagger (f ). Otherwise all prices are postpaid anywhere 
in the L'nited States or Canada. The kits marked with 
an asterisk or dagger will be sent C.O.D. in the United 
States upon request, but the purchaser will have to 
pay 28 cents additional. 




KIT iM — An illuminated show-boat model 



Popular Science Monthly, 

353 Fourth Avenue, New York, N. Y. 

Please send me Kit for 

which I inclose $ (or send C. O. D. □) 

Name 

Address 

City Stale 

(Print name very clearly.) 
Remit by money order, check, or registered 
mail. N'o kits selling for less than $4.00 can 
be sent C. O. D. This offer is made only in 
the United States. 
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LIGHTING YOUR PHOTOS 

(Continued from page 71) 

lamps. One lamp should always be placed 
closer to the subject than the other, and you 
should experiment with the height and angle 
of each lamp. Two lamps at roughly forty- 
five-degree settings also serve for small groups 
of two or three people or for a family group 
including one or two children. In the latter 
case the different heights of the subjects will 
help to keep the light from being exactly 
equal on both sides, but where you have three 
people in a single line you may run into this 
trouble. Get rid of it by having the center 
person turn his head slightly. 

THE family group in Fig. 3 also illustrates 
a very useful trick in the use of photo- 
flash bulbs. The baby and the little girl, who 
in this case happened to be an exceedingly 
lively specimen, made a snapshot exposure 
speed an absolute necessity. The set-up was 
made with two photoflood lamps in reflectors 
as in the diagram, and after they had been 
moved around to get the best average effect 
for the four subjects, the photoflood bulbs 
were removed and photoflash bulbs substi- 
tuted. Both lamps were controlled with the 
same cord switch, so snapping the switch on 
after opening the shutter gave me an instan- 
taneous exposure of about a fiftieth of a sec- 
ond. This was sufficiently fast to stop the lit- 
tle girl's head in a reposeful position, although 
she was wiggling around like a young eel. 

If you have occasion to make a second ex- 
posure under such conditions, do not forget to 
snap the light switch to the off position be- 
fore attempting to put in new flash bulbs. 

The great advantage of this method is that 
it removes any uncertainty as to how the 
photoflash bulb will light the subject when 
you throw the switch. Of course, it's not neces- 
sary to use photoflood bulbs for the prelim- 
inary testing. One hundred-watt ordinary- 
light bulbs will do as well. 

If you are working with a battery-operated 
photoflash lamp and a drop cord and bulb are 
available, it is a good idea to make this light 
test. It often will reveal serious defects. 

YOU will find a fascinating field in the ex- 
ploration of dramatic lighting arrange- 
ments after you have become familiar with 
simple ways to set the lights. Back lighting 
often is very useful and adds an interesting 
touch to many a picture. Figure 1 shows a 
one-light and back-light picture. In this case, 
too, photoflash bulbs were used. Back lighting 
will serve to put a high-light where it will 
keep some portion of the subject from becom- 
ing lost in a dark background, to illuminate 
part of a face and produce interesting shad- 
ows, and often to give a halo effect to blonde 
hair. Note how, even with the decided bru- 
nette of Fig. 1, it adds to the effect. 

In using any back light, it is important to 
see that the light is so placed that it cannot 
possibly shine directly into the camera lens. 

As both photoflood and photoflash bulbs 
may be operated in any position, it is possible 
to get extremely dramatic effects as on a 
stage by setting one or more lights near the 
floor to throw their light up at a sharp angle 
like footlights. Figure 4 shows one method. 

Another useful trick to know about either 
photoflood or photoflash bulbs is how to use 
them as auxiliaries in your pictures. Suppose, 
for example, that you wish to photograph an 
interior with one person seated beside a read- 
ing lamp in the act of reading a book. As you 
view such a scene, the light from the reading 
lamp forms part of the picture, yet the read- 
ing lamp will appear as though it were turned 
off as soon as you use the far more powerful 
photographic lights. The answer to that prob- 
lem is to substitute a photoflood bulb or in 
some cases a photoflash bulb for the ordinary 
reading light. 



New W -in. DELTA 
CIRCULAR SAW 



Delta's Latest 
Quality Unit 



The largest, heaviest and most completely 
equipped circular saw yet offered for the 
home workshop, school shop, pat- 
tern shop and the contractor 
and builder. 



Setting New Stan- 
dards of Circular 
Saw Efficiency 




Write for latest 
Delta catalog 
and name of 
your nearest 
Delta dealer 
today, on 



The above 
illustration 
shows the 
new 10-inch 
Delta Circular 
Saw — mounted 
Special Combination Unit with the 



Delta 6-inch Jointer. Circular Saw is avail* 
able separately as a bench model , or 
mounted on special stand, or in combina- 
tion as shown above. 




If proof of Delta superiority were necessary for 
the craftsman who knows good tools, it would be 
afforded by the fact that the Delta Manufacturing 
Company is now the largest manufacturer in the 
world making this type of machinery exclusively. 



Here it is — the long awaited 10-inch 
Delta Circular Saw — ready for delivery 
about December 20, 1935. When you 
read the detailed description of the 
numerous features of this remarkable 
tool — or better still, see it in action — 
you will atiree it was worth while wait- 
ing fori Of course it embodies all the 
features that won so splendid a reputa- 
tion for the Delta 8-inch saw — but in 
addition it is of greater capacity, with 
larger, heavier table — and with added 
conveniences. Cuts wood up to 3 V* 
in. thick. Rips to center of 48 in. 
panel with standard rip-gage bars. 
Crosscuts 12 in. boards on standard 
table — and has a full 12 in. table sur- 
face in front of blade. Has exception- 
ally heavy cast-iron table. 20 iu. by 27 
in. Has many special features includ- 
ing Delta "Micro-Set" Rip Gage, Auto-Set 
Miter gage with Automatic Stop, Self-Sealed 
Bearings oiled at factory for life of bearing, 
convenient ball-crank and worm-gear raising, 
lowering, and tilting, plus other features too 
numerous to mention. For full details write 
for 1030 Delta Catalog and Special Circular 
ou 10-iuch Circular Saw. 

New Shapers — 

New Grinders 
in 1936 "Delta" Line 

The new Delta Shaper is one of the simplest 
and yet most complete Shapers ever designed 
for the workshop. Has numerous basic improve- 
ments. The new Delta Grinders are not just 
another line of grinders — but revolutionary new 
grinders in every sense of the word! Relt-driven. 
motor-driven and pedestal models — they all 
embody Delta's high standards of designs and 
construction. No pains have been spared to 
make these new Delta Tools Ideal in every way 
— convenient, safe, accurate and efficient. Truly, 
here are the grinders that shopworkers have 
always wanted — and at the unusually moderate 
Delta price levels. 

Write for New 
1936 Catalog 

It is crowded with photographs and information 
about the new line of 1036 Delta tools. It 
contains much valuable information that every 
man interested in motor-driven tools should 
have. It shows how Delta tools are built to 
stand the grind of production work, and yet 
are so low priced as to be within the reach of 
nil, how they save time, money and labor — and 
quickly pay for themselves. 

Mail coupon without delay. Enclose only 
10 cents at same time for Book No. 2 of Prac- 
tical Delta Projects, 32 pages of new and 
novel things to mnke. with numerous blue 
prints, working drawings, photographs and 
illustrations — and complete directions. 

DELTA MANUFACTURING CO. 

600-634 E. Vienna Ave. 
Dept. (B-136) Milwaukee, Wis. 

■ DELTA MANUFACTURING COMPANYj 
| 600-634 E. Vienna Ave., Dept. B136 E 
_ MILWAUKEE, WISCONSIN. 

I I enclose 10c (stamps or coinl , for which I 
I please send me one copy of Book No. 2 1 
m "Practical Delta Projects." Also place me- 
lon your mailing list to receive 1030 Delta I 
I catalog of quality motor-driven wood- 1 
working tools. 

I Name Age | 



I Name Age.. 

J Address I 

a City State _ 

M □ Check here if you are a Delta user now. I 



JANUARY, 1936 



Please mention Popular Science Monthly nhen answering advertisements in this magazine. 



Copyri^ 



ALL HANDS PASSED 




OUT/ 



A FEW puffs dealt from that soggv 
. pipe and rubber-tree tobacco 
ended the bidding. But a pipe cleaner 
and a tin of kind and sociable tobacco 
would put tbe game back on a friendly 
basis. No — we don't make pipes; but, 
folks, we do believe we offer tbe best- 
smelling blend ot fragrant Kentucky 
Burleys ever laid before tbe noses of 
pipe lovers and their companions. 
Cooler and slower-burning, a 156 tin 
of Sir Walter Raleigh Tobacco lasts 
a pleasantly-long time. We think it's 
so darned superior we even wrap it 
in heavy gold foil for extra freshness. 
Better try it. 



swnctt 



OF 6BW*0 



SIR WALTER 

RALEIGH 




SmokingTobacco 

FOR 

PI PEamo CIGARETTES 
- 



FREE oklet 1 ' lis how to niako 
your old pipe taste better, sweet- 
er; how to break in a new pipe. 
Write for copy today. Brown & 
Williamson Tobaceo Corporation, 
Louisville, K«-ntu«-ky. Dept. V-61 





At the National Guild Exhibition this type of three-decked stand was used for small exhibits 

HINTS ON HOLDING 

Home Workshop Club 
Exhibitions 



TV/T ANY newly organized home 
A»* workshop clubs are now 
planning their first exhibitions. 
They can learn much from the ex- 
perience of the older clubs in the 
National Homeworkshop Guild as 
reported in past issues of Popular 
Science Monthly. Innumerable 
pictures have been published of club exhibits, 




Official Magazine 
POPULAR SCIENCE 
MONTHLY 



prepared with space for the ex- 
hibitor's name, address, telephone 
number, and description of the 
entry, with a release at the bot- 
tom to this effect : "I hereby re- 
lease the Homework- 
shop Club from any responsibility 
as to fire, theft, and accident, 
while the above articles are on display at 



and these may be studied for ideas as to ar- (Signed). 

rangement. 

Exhibitions have a twofold importance and 
therefore should be planned very carefully. 
For one thing, they give the amateur crafts- 
man an opportunity to see what the other 
fellow is doing, to compare his best efforts 
with those of men who follow the same hob- 
by, and to progress more rapidly through the 
stimulus of competition. Only second in value 
to this, they arouse the interest of the public, 
encourage others to take up the invaluable 
pastime of making something with their hands, 
and bring new members into the club. 

To insure success, the exhibition committee 
should have on it three of the most dependa- 
ble and energetic club members, each in charge 
of one particular part of the work — location 
and arrangement, entries, and publicity. These 
three should be allowed to choose their own 
assistants and be given a free hand. 

A well-located and easily accessible place 
should be chosen for the show. A vacant store 
on a main street is excellent. The local cham- 
ber of commerce, high school, library, or some 
club will usually be glad to provide the neces- 
sary space, and hardware stores and depart- 
ment stores are only too glad to cooperate as 
a rule. One thing the older clubs have learned 
is that they can obtain 
almost unlimited cooper- 
ation if they only ask for 
it. 

Entries should be lim- 
ited to members of the 
club. It is not necessary 
to have a large number 
of exhibits to make an in- 
teresting showing, but 
each member of the club 
should display some piece 
of work and there should 
be as many different types 
of craftwork as possible. 
An entry blank should be 



exhibitor." Such releases are common practice, 
so the club members should not object to 
signing one. The cost of the blanks, posters, 
labels, descriptive cards, and the like can be 
defrayed, if necessary, by charging a small en- 
try fee. 

There are various ways to identify the ex- 
hibits. One of the best is with a numbered 
sticker on each article. In one or more con- 
spicuous places, a neatly lettered list may be 
posted showing the maker of each exhibit and 
his sale price if the article is for sale. It is most 
important, however, to avoid giving the im- 
pression that the exhibition is a disguised sale, 
and no price cards or advertising should be 
placed on any of the exhibits. 

Two or three days is long enough for a 
club exhibition as a rule, although some of the 
larger clubs have exceeded that time. It is 
better to hold a brief show and have it well 
advertised in advance than a long one that 
cannot sustain the interest of the public. At 



John Andor, president 
of the Crown City Home- 
craft Guild, Pasadena, 
Calif., with a boat he 
has under construction 
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least one member of the club should be present 
at all times to answer questions and watch the 
exhibits. Small pieces that might be picked up 
are best protected in glass cases, which usually 
may be borrowed for the occasion from some 
store or other organization. Cards should be 
placed here and there asking visitors not to 
handle the exhibits. 

Much of the success of an exhibition de- 
pends upon adequate publicity. Start to build 
this up well in advance of the opening. Have 
photographs taken of the exhibition com- 
mittee with one or two of the most striking 
exhibits and send them to the newspapers 
several days before the opening with a com- 
plete article about the exhibition. Reference 
should be made to the suggestions about pub- 
licity previously sent to all club secretaries by 
this magazine. Newspapers are invariably gen- 
erous with space in connection with amateur 
craftwork exhibits, and good publicity will in- 
sure an encouraging attendance and adequate 
recognition of the club's work. 

CLUB BREVITIES 

Atlanta ( Ga.) Homecraft Club. Xow more 
than a year old, the club is in the midst of an 
active season that promises to be highly suc- 
cessful. By a coincidence, the first meeting of 
the 1935-1936 season in the Chamber of Com- 
merce Building, was held, with twenty-five 
present, on the first birthday of the club. The 
secretary read the minutes of the first meeting 
for the benefit of those who had since joined 
the organization. Of the twelve charter mem- 
bers, seven were present at this meeting, and 
eleven are still members of the club. . . . To 
prevent the interruption in the officers' term 
of office which occurs because of the summer 
recess, the club's constitution was amended 
so that the election will hereafter be held on 
the first Thursday in October. 

Great Falls (Mont.) Homeworkshop Club. 
With thirty-four members on the rolls and 
more in prospect, the club has its winter pro- 
gram well under way. It is working with one 
of the service clubs in making and repairing 
toys for children whose parents are unable 
to buy any, and each member has given him- 
self the task of making several playthings. 
. . . An attendance premium is now being 
given at each meeting. The first award was a 
projector made and donated by Fred B. Cook, 
the president ; and a pair of small clamps were 
also given as a prize. These awards were won 
by Dr. A. J. Lucker and Kile Smith. . . A 
number of instructive talks and demonstra- 
tions are being arranged by the program com- 
mittee, which is composed of Dr. F. P. Sil- 
vernale, Arthur Moon, and E. S. Epley. 
. . . The membership has grown to such an 
extent that the homes of the members are no 
longer large enough for the meetings, and ef- 
forts are being made to obtain the use of the 
manual training room in the local high school. 

Crown City Homecraft Guild, Pasadena, 
Calif. Much interest is being shown by club 
members in constructing small pieces of fur- 
niture of reed, rattan, and rush, such as tab- 
orets, coffee tables, smoking stands, ottomans, 
and benches. John Andor is president of the 
club, and Frank F. Batsch, secretary. 

Mount Clemens (Mich.) Homeworkshop 
Club. The forty members have been busy 
making toys for needy children. Officers for 
1936 will be elected in February. Among the 
members are bankers, a district manager for 
the telephone company, pottery workers, fi- 
nance men, druggists, hardware and wall- 
paper dealers, and a variety of mechanics, as 
well as the mechanical drawing teacher and 
the machine shop teacher of the local high 
school. Donald Gerkey is president, John 
VV. Riley, Sr., secretary, and Carl Branden- 
burg, treasurer, of the club. 

Collingswood (N. J.) Homeworkshop Club. 
A large poster advertising the club has been 
prepared for display in a local store window. 
William Strohbern is head of the publicity 
committee. H. S. (Continued on page of) 




The Gift 
to cheer his mornings 
for months to come 



SEARCH the gift counters- 
hunt for hours in the jostling 
Christmas shopping crowds and 
you couldn't find a more 
thoroughly acceptable gift at 
anything like the price of this at- 
tractive package of 50 Gillette 
"Blue Blades." Here's a gift that 
will cheer a man's mornings for 
months to come — assure him 
hundreds of clean, easy shaves. 

The Gillette "Blue Blade," 
especially made for tender skin, 
is first choice of most men every- 
where. It is the blade in demand 
— the most logical, practical gift 



you can imagine. Make up your 
list now. Just write Gillette "Blue 
Blades" on your shopping list for 
men who "have everything" or 
are hard to please. 

Most dealers have the special 
Christmas carton or can get it 
for you quickly. Save 
yourself endless 
steps and be sure of 
a warm reception 
for your gift. Ask 
your dealer for the 
Christmas carton 
of Gillette "Blue 
Blades." 




GILLETTE BLUE BLADES 
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It's Right! 
MASON ITE 



Tr«cle-M»rk Reg. I'. 8. Pit. Off. 




THE home-craftsman expects a lot from 
the bookcases, radiator covers and other 
things he builds. He wants them to be 
beautiful and serviceable. He wants them 
to be admired. He wants them to last for 
years . . . and, at the same time, be 
inexpensive. 

There's one way to accomplish these aims 
— by building them the right way . . . 
with the right materials. 

Genuine Masonite Tempered Presd- 
WOOD is an ideal material for home-crafts- 
men. It is available from leading lumber 
dealers everywhere. It is always uniform in 
thickness and quality. It's absolutely 
grainless. Easy to cut and saw into any size 
or shape. Contains no glue or artificial 
binder to dull the finest edges. It will not 
warp, chip, split nor crack. Joints stay 
fitted permanently. 

This modern material is a beautiful warm- 
brown color. Produces pleasing, artistic ef- 
fects without further treatment. If desired, 
it can be varnished, painted or enameled 
with any standard application. 

There is a Masonite dealer near you. 
He carries Genuine Masonite Tempered 
PRESDWOOD in a /ie", W and thick- 
nesses. Visit him today and examine this 
remarkable material. Or mail the coupon 
below for a free sample to experiment with 
in your own shop. No cost. No obligation. 
Mark and mail today. 

GENUINE 
MASONITE PRODUCTS 

TEMPERED PRESDWOOD 
QUARTRBOARD TEMPRTILE 
STRUCTURAL INSULATION 

Masonite Corporation, Dept. PS-l 
111 W. Washington St., Chicago, 111. 

Please send me a free sample and addi- 
tional literature about Genuine Masonite 
Tempered Presdwood. 

Name 



Address- 
City 



State- 



SPECIAL HOOK SPEEDS UP KNOT WORK 



THOSE readers who have become inter- 
ested in square-knot work through the 
many articles on that subject by Kenneth 
Murray will find that a belt hook made as 
shown from an old toothbrush handle enables 
one to secure and cast off the ''standing" cords 
much more quickly than is possible with the 
conventional type of wire hook. The notch 
can be made with a jackknife and file. The 
hook is fastened about the waist with a cord. 

A little practice will enable one to secure 
the two cords upon which the knot is to be 
tied by means of a simple jam hitch, as illus- 
trated. The hitch can be kept from slipping 
by leaning back slightly. — A. R. Saunders. 




The hook is made from an old toothbrush, and 
the "standing" cords are merely hitched to it 



BLUEPRINTS FOR HOME WORKSHOP USE 



A SHIP MODEL 

for CHRISTMAS 

There's still time to make one if you 
start right away. But choose something 
very simple. For example — 

A beautiful little balsa-wood water-line 
model of that famous ocean liner St, Louis. 
Full-size blueprint, 25 cents. Construction 
kit with blueprint, $1.00. 

A full-hull model iyi in. long of Vincent 
Astor's power yacht X ourmalml. Blueprint. 
25 cents. Kit with blueprint, $1.00. 



SUCCESS in any home workshop depends 
largely upon having good plans to work 
from. Since 1922 wc have been publishing 
blueprints especially prepared for amateur 
craftsmen. The following is a selected list, but 
many other projects are available. Send a 
self-addressed, stamped envelope for our com- 
plete list. 



RADIO SETS 



.50 

.25 
.50 
.25 



All-Wave Portable (battery), 217-R 

Amateur Short Wave Receiver, J55 

Amateur Radio Transmitter. 183-184 

Five-Tube Short Wave (A.C. or D.C.). 223 

Full Electric Headphone Set, 130 25 

One Tube (battery operated), 103 25 

Screen-Grid Set, 109 25 

Short-Wave Converter Unit, 137 25 



FURNITURE 



Chests, Treasure, 78 

Child's Costumer, 179 A 

Coffee Table with Spiral Legs, 24SA 

End Table. American Empire. 241A 

Fireside Seats (wood and metal), 266A 

Floor Lamp with Tripod Base, 243A 

Magazine Rack. Ladder-Back Style, 2S0A.. 

Mirror Frame, 20 by 30 in., 246A 

Pier Cabinet and Hanging Shelves, 77 

Screens, Modernistic Folding, 91 

Sewing Cabinets, Two, 31 

Smoking Stand, Modern, 238A 

Stool, Upholstered, 240A 

Table. Four-Leaf Card. 239A 

Tables, Tile-Top, 249A 

Tavern Table and Scroll Mirror, 105 



.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 



SHIP AND COACH MODELS 



t Const ruction kils are available fori 
( some of these models. See paKe 72.) 
Aircraft Carrier — U.S.S. Saratoga (18-in.) 
and flush deck destroyer (6|4-in.), 

226-227-R 75 

Battleship— U. S. S. Texas (3-ft. hull), 

197-198-199-200 1.00 

Bottle, Clipper Ship in, 121-122 50 

Civil War Ships Monitor. Merrimac, and 
Hartford (3^, 5fa, and 5 l /i in. long 

respectively). 258 25 

Clipper Ship (20'/£-in. hull). S1-S2-S3-R 1.00 

Clipper Ship Great Republic (31'/J-in. hull), 

272-273-274 1.00 

Constitution (21-in. hull), S7-S8-S9-R 1.00 

Cruiser Brooklyn (8-in.), 236 25 

Cruiser Tuscaloosa (ll^i-in.), 234 25 

Freighter, Ocean (14-in.), 27J 25 



Galleon Revenge (25-in.), 206-207-208-209.... 1.00 
Hartford, Farragut's Flagship (33%-in. 

hull), special prints 221-222-R 1.50 

H. M. S. Bounty (8'/j-in. hull), 254 25 

Mayflower (17!4-in. hull), 83-84-85-R 1.00 

Motor Boat, 29-in. Cruiser, 63-64-R 75 

Motor Boat, Working Model (20-in.), 196 25 

Nourmahal, power yacht (8!^-in.), 276 25 

Liner — Aquitania (9-in.), 225 25 

Liner — California (12'^-in.), 251 25 

Liner — Normandie (20H-in.), 264-265 50 

Liner — Manhattan (12-in. long), 204 25 

Liner — St. Louis (11-in.), 231 25 

Privateer of 1812 — Swallow, a Baltimore 

clipper (13-in. hull), 228-229-230-R.... 1.00 

Santa Maria (18-in. hull), 74-75-76-R 1.00 

Show Boat, Illuminated (14-in.), 263 25 

Stagecoach with horses, 144-14S-146-R 1.00 

Steamboat, Mississippi (l9y 2 -in.),94-95-96-R 1.00 
Trading Schooner (17>/5-in. hull). 252-253 .50 

"Treasure Island" Hispaniola (7-in.), 237 25 

Viking Ship. (20^-in.). 61-62-R 75 

Whaler— Wanderer (20 I / i-in.), 151 to 154.... 1.00 

Yacht Rainbow (7'/j-in. hull), 233 25 

Yacht Sea Scout (42-in. racing), 106-107-R .75 
Yacht (20-in. racing), 48-R 50 

TOYS 

Doll's House, Colonial. 72 25 

Doll's House, Furniture. 73 „ 25 

Projector for Photos and Pictures, 259A 25 

Toy Airplane Cockpit with Controls, 114 25 

Toy Birds and Animals, Jig-Sawed, 56 25 

Toy Drill Press. Lathe, Saw, etc., 113 25 

Toy Dump Truck, Fire Engine, etc., 101 25 

MISCELLANEOUS 

Bird House, Log-Cabin. 244 A 25 

Hand Loom, Four-Treadle, 268A-269A 75 

Knitting Bag with Wooden Frame. Book 

Ends, and Collar Holder, 267A 25 

Microscope Kit. Portable. 220 25 

Night Lamp and Sewing Kit, 255A 25 

Perpetual Star Chart, 214 25 

BOATS 

*Canoe, 16-ft. Canvas-Covered Kayak, with 

sail. etc.. 192-193-194-R 1.00 

*Duck Boat, Folding, i70-R 50 

High-Speed Boat for Small Outboard Mo- 
tors (7 ft. 11 in. long), 257 25 

Installing Inboard Motors, 270 25 

*15J4-ft. Runabout or "Sportboat" (outboard 

or inboard motor), 175-176-177-R 1.00 

*13-ft. Utility Rowboat (can be sailed or 

used with outboard motor), 224-R 50 

*13-ft. Racing Runabout, 261-262-R 75 

Note: Full-size patterns for any boat marked with an 
asterisk (*) will be drawn to order for SI. 50 extra. 



Popular Science Monthly 

353 E-ourth Avenue, New York 

Send me the blueprint, or blueprints, numbered 

as follows: 



I am inclosing dollars cents 

Same 

Street 

City and State 

I'.ease print your name and address clearly. 
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SPANISH SILVER CHEST 

(Continued from page 62) 

grooves made with a rough three-cornered 
file decorate the edge moldings. Shallow Va- 
lines on a flat surface form the border or 
background around the center panel. 

All the key plates are brass 
dummies. If locks are wanted 
on the drawers, arrange some 
device under the box bottom 
to serve the purpose. 

Turn the trestle spindles and 
make the rails from solid 
stock. Carvetheupperstretcher 
by routing the background of 
the design. 

The colonettes are turned 
from a composition resembling 
( Continued on page 70) 





NATURE'S WONDERLAND 



Hidden from the unaided eye, Nature 
^gf~ has concealed a world of mystery — a 
world of grotesque monsters, and 
delicate fairy-like beauties — a world 
of breath-taking adventure — visible 
only through the magic of the micro- 
scope. Microscope equipment is more 
than just a Christmas present, it is a gift of 
permanent pleasure, a gift that grows more 
valuable with each fascinating new discovery — 
but only ij the microscope has the sharpness and 
clarity that scientists demand. 



Made by the same skilled workmen who 
produce the famous Bausch & Lornb micro- 
scopes for medicine, science and research, 
Bausch & Lomb Amateur Microscope equip- 
ment is made to that fine precision which 
alone can give the sharp detail essential in 
microscopy. I — Model R Microscope, 72 to 
300 diameters, in walnut case and with 455- 
pase book, $21 (Book alone, 57.50). 2 — 
New Gem Microscope, 72 to 1 50 diameters, 
in walnut case and complete instruction 
manual and Course of Experiments (20,000 
words), $14.50. 3 — Gem Science Kit, com- 
plete portable microscope laboratory, S9.50; 
with New Gem Microscope, $24.00. 4 — 
Micro-Projector, $18.50. 5 — Photomicro- 
Kraphic apparatus, $12.50. Send 10c for 
valuable booklet, "Microscope Hints." 

W rite /or Free Folder on Amateur 
Microscope Equipment. 



* 











. : i 




» 1st 




The end view, partly in section; and, above, 
the leg detail and sketch of box construction 



BAUSCH & LOMB OPTICAL COMPANY 

. ... 167 BAUSCH STREET, ROCHESTER, N. Y. 
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A 2-Minute Job 



RADIATOR INCLOSURES EASILY MADE 




Plastic Wood 

Fills Cracks in 
Baseboards, Floors 

Now . . . it's no work at all to make 
many repairs yourself — broken furni- 
ture, fill cracks, nicks and holes in 
wood, fasten loose drawer pulls, 
casters and bathroom fixtures, cracks 
around bathtubs, etc. — with this 
scientific product called Plastic Wood. 
Users say it handles and shapes as 
easily as putty — and quickly dries to 
hard, permanent wood that "stays 
put" on wood, metal, plaster, stone, 
glass and porcelain. 

Use Genuine Plastic Wood 
for Permanent Repairs 

You can drive nails and screws 
into genuine Plastic Wood without 
it splitting or crumbling — you can 
paint it, cane it, finish it just like 
real wood — for inside or outside 
work, as it is waterproof and weather- 
proof. To be sure you have the gen- 
uine — look for the name Plastic 
Wood on the container. Paint and 
hardware stores sell it in 25c tubes 
and35ccans. 
Keep Plastic 
Wood handy. 

It will save \£^£l2 \ ^OOP 

you a lot of 
time and 
money. 





UNCOVERED house-heating radiators not 
only are unsightly in themselves, but 
they also cause marks to appear on the wall 
paper. Radiator inclosures overcome these 
faults. Good ones are somewhat expensive to 
buy, but the home craftsman can make them 
himself at little cost. 

After the measurements have been deter- 
mined, start by cutting a piece of 3 by 4-in. 
white pine studding to length and rip four 
legs from it. Plane these and lay out with 
pencil the position of the rails. A ;4-in. space 
is left between the top and top front rail to 
allow free circulation of warm air. Next rip 
the rails and stiles to width and sand abso- 
lutely square to length. It is sometimes ad- 
visable to divide the front into two or three 
panels for strength, economy in cutting the 
metal "cane," or beauty of design. 

Now bore for K-in. dowels and glue the 
pins in the rails and stiles. This form of joint 
was selected because it is strong and easy 
and quick to make, especially if a homemade 
doweling jig is used as shown. The grooves 
for the cane and for the solid panel in the 
back are cut on the circular saw. If the radia- 
tor is located too close to the wall to permit 
the by lj^-in. rail to fit behind it, fasten 
a piece of No. 28 gauge galvanized sheet 





j^g^l; i 3-PLY PANEL 
!= ^- 1 X (Or ihret iron) 

Sack 



Typical construction of an inclosure. Note 
the [ 4-in. air space above the top front rail 




iron across the back legs of the inclosure. The 
back, in any event, must be closed tightly to 
force the warm air away from the wall and 
prevent warm-air streaks above the radiator. 

Cut the perforated sheet-metal "cane'' with 
tin shears to the correct sizes. Assemble and 
glue the framework together. While the glue 
is drying, get out a piece of -)4-in. white pine 
for the top, allowing a J^-in. overhang on 
front and ends. Fasten two close-fitting bat- 
tens with screws on the underside to prevent 




Suggestions for cabinets of various shapes 

warping and to hold the top in position. Some- 
times it is advisable to fasten the top per- 
manently to the body with angle irons to pre- 
vent twisting. Now remove the clamps from 
the body, smooth the joints, and put }4-in. 
rounds on all the sharp corners. 

When finishing the radiator inclosures, first 
give the end grain and sap streaks two coats 
of shellac, then apply two coats of good qual- 
ity flat paint, and finish with two coats of 
enamel. — Alfred J. Williams. 



Cabinet fronts may be divided as in this in- 
stance, or left plain as in the upper photo 




\b SHEET IRON 



Method of making and using the boring guide 
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SPANISH SILVER CHEST 
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So many crafty craftsmen use Le- 
Page's, that we have to make three 
kinds — each built for strength. 



LePAGE'S LIQUID GLUE 
— This handy can is ready to 
use — always. Is a standard 
"tool" in thousands of wood- 
working shops. Slow setting. 
Makes joints secure and exact. 



LePAGE'S WATERPROOF 
GLUE — A special glue for 
use on jobs exposed to the 
elements or moisture. Takes 
but a few minutes to add cold 
water and mix. Several sizes. 



LePAGE'S LIQUID SOL- 
DER — Every craftsman has 
so many jobs for a drop or 
two of liquid solder that he'll 
find it a real help in his shop. It works 
almost like magic. 

You can get them from your 
hardware dealer. 



RUSSIA CEMENT COMPANY 

Laboratories and Factory • Gloucester, Mass. 




There Are Years of Satisfaction 
In A Gifl Like This 




$23 95 

^^^^ AS SHOWN 

with combination blade, 
mitre gauge and 72 page 
Instruction Book., 



DRIVER 
BENCH 

;saw 



Every man has a yearning for good tools. Give him 
a DRIVER Bench saw, lathe, jig saw or jointer and 
he's certain to appreciate your thoughff ulness and 
good taste. DRIVER Tools give years of satisfaction 
— as over a hundred thousand owners can tell you. 

The bench saw shown above is a most popular 
model. It rips and cross cuts heavy lumber with 
no effort at all. Cuts grooves accurately and 
quickly. Table tilts to 45° for mitering. 

A 72 page Instruction Book is given 
free with every major too/. Books 
can be bought separately at 50? each. 

Walker-Turner Co., Inc 

216 Berckroon St., Ploinfleld, N.J. 

Please send me your 40 page Catalog 



Name - 




LOOK AT THESE 
PRICES ON GENUINE 



The lid gives access to a compartment for 
table linen, and the drawers hold silverware 



ivory, such as an ivory-colored cast-resin 
plastic, or from brass, the surface of which is 
dimmed in a flame and lacquered. 

Use only a flat finish for this cabinet. If an 
antique finish is desired, fill with rottenstone 
and wax; and for further effect, touch up the 
carving with a little gilding. 

Equip the lid with two ornamental brass 
hinge hasps about 154 m - wide, at each end, 
and add corresponding hinge leaves at the 
bottom of the box. A strong brass handle 
placed a little above the center on each end 
completes the piece. — Edwin M. Love. 

NAUTICAL BOOK ENDS 

( Continued from page 63) 

sized pattern, transferring it to the smoothed 
wood, outlining with a chisel, and cutting 
away the waste to the lower level (about 
3/16 in. deep). The contours of the design 
are then carved. The high parts are the top 
of the head, breast, center of legs, and edge 
of one wing on the eagle; the rim and center 
part of shield; center of the rope; inner end 
of the anchor stock and the fluke on the op- 
posite side, and, of course, the molding all 
around. The feathers and other patterns are 
then cut with a V-chisel (or knife) and a 
small flat chisel. 

The pattern can be alike on both book 
ends, but it is more shipshape if it is reversed 
on one. They can be antiqued or not, as you 
please. A wax finish is the most pleasing. 

The base plates may be flat pieces of any 
stiff metal, held in position with three screws, 
countersunk into the metal. — P.O'N. 



GRIP FOR SCREW DRIVER 




Addreit . 

City 




Very small screw drivers are somewhat 
difficult to manipulate, but the grip can be 
improved by slipping a rubber ball over the 
handle. A ball such as is used in faucets of 
the Fuller type is just the right size for this 
purpose. — Wilbur Ennis. 



THE NEW 1/2" JUNIOR: Drives twist 
drills for drilling up to Yi" holes in steel; 
augers for drilling up to 1 W holes in wood. 
Also drives hole saws for cutting clean, round 
holes, from $4" to 3K" diameter in wood, 
metal or composition. A husky, he-man tool 
that will make quick work of so many tough 
jobs you'll wonder how you ever got along 
without it. Universal motor. Real Black & 
Decker quality. A really great drill at a 
really small price Only $35.00 

THE NEW 1 ," JUNIOR: Drives twist drills 
for drilling up to X" holes in metal ; augers 
for drilling up to Jtf" holes in wood. Also 
drives wheels for light grinding, buffing, wire 
brushing, polishing, etc. A practical, handy 
tool that will make short work of a thousand- 
and-one odd jobs around the shop, home or 
garage. Universal motor. A great buy at its 
sensationally low price. . . Only $19.50 

Mail the coupon today for 

the name of the nearest dealer 
where you can see the new 
Junior Drills — and for free cir- 
cular giving complete descrip- 
\ tions. There are more new 
^A- low-priced Black 8s Decker 
, y. Electric Tools that you'll 
")■'■■'■ j- ' \ want to know about. 
• i 



MAIL THIS COUPON NOW 



The Black & Decker Mfg. Co., 

801 Pennsylvania Ave.. Towson, Md. 

Please send me Free Literature describing 
new low-priced Black & Decker Tools and the 
address of my nearest B. & D. dealer. 

Name- 

Occupation 

Address 

City. State — 




WOODEN SANDWICH TRAY FOLDS IN HALF 



Sent) for the new 1W6 
ALLIFD K i • . ' • 
lot. More than 10,000 

quality radio iiemt at lowest wholesale 
prices. Every latest radio invention and 
improvement. New Metal Tube radios, 
! — battery. S2 volt and auto sets; dozens 
L of new Set-Builders Kits: everything in 
[ Short Wave Amateur receiving and 
i transmitting equipment; new Public 
Address Amplifiers and System*; also 
thousands of exact duplicate and re- 
placement parts, radio hooks, tools 
and latest test equipment. Everything 
you need in radio is in this I HI i Catalog. 

Build "Popular Science" 
Radio Circuits 

{ Write to us for PHBB Parts Lists covering 
i such popular circuits as: 2 Tube Midget; Metal 
Tube Receiver; Portable S. W. Set; Beginners' 
All-Wave Set; All-Wave Electric Set. etc. 
Wc can supply all parts for building any 
"Popular Science" radio circuit described 
in this or in any other issue. Use only ap* 
1 proved ALLIED parts in kit format lowest 
prices. Before you hiiy, write for our parts 
lists. 

SEND FOR YOUR FREE RADIO CATALOG 





■ - 


Allied ^Ra 


dio 


CO R P O RAT 1 < 


D N 


833 W.JACKSON BLVD., CHIC AGO, ILL. 


■ □ Send me your FREE 1936 


Dept. C | 


* Radio Catalog. 






1 




1 




1 




1 



♦SELLEY-TEX 



CONSTRUCTION 
SETS /g 



U. S. PH. 
APP. FOR 



REV0LUIia«««t IDEA IN SIMPLIFIED BUILDING 
SELLEY' S exclusive FLTIHG MOO EL AIRPLANES 

NEW! SELLEY-TEXiaamnuldedfabrlc , 
much lighter and stronger than balsa A 
wood. The most difficult parts of the /\J 
plane, now come lo perfectly / 
moulded anil are so simo'e to J<nn / . 

the average hoy can casllybuild jdTm&mfJJT I /jcT^*. m 
M TB &Z^MjkWWWP .am 

6 BEAUTIFUL MODELS 
to choose from 
All 24' Wing Span 

Fairckild S3.00 
Rvan-Spertsler 3.00 
Waci "C" Cakin 3.50 
Boeing 1184 3.50 
Goshewk— /Hm. 4.00 
Waco "0" Military 4.00 



rVi* 1 1 1 or J5r per kit , teexf 
of Urnwr koe. 

Selley-Tox offers 9 
advantages over all- 
balsa-stick kits 

1— Moulded Construc- 
tion. 

2— Kasier-to- Build. 

3— Exclusive Fabric. 

4— More Practical. 

6— More Authcntfcally 
Deslgned. 

(1 — More Durable. 

7— Positive means of 
Balancing. 

8— Flnlshcd Adjustable 
Pitch Aluminum Pro- 
peller. 

9— Better Flyers. 

SELLY-TEX 
:'0 'Uckhced Orian Sl.00 
II" CuTtras Osprev 1.25 

I'ortage 23c extra. 

ASK tOUR DEALER 

OR SEND DIRECT TO 

Selley Mfg. Co., Inc. 




FJOATPARTS 




Stock 
Anchors 

White metal 
IK".... 25c 
30c 
3Sc 

lie extra for i 
tachingshackl 
Navy Anchors 

tu"..30e 

i*;..5ic 

LJ 4 "..30c 




CANNONS 

White metal 
I" Cannon 50c 

■ifi r i Dircount on iti. 

Cannon Barrels 
1" Long lOc each 
Portaar .ir jtrr itftn. 
Ordrrn ovrr tt.M 
if order. 



Propellers 

White Metal 
Rightor left 
\" dia. 10c 

P'<Er.*iic 

a" dia. 1BC 
V dia. 20c 

2'' dia 25c 

VeolualoTs 

White metal 





omplete Catalog 

Depl 901. 1375 Galea Ave . 



SINGLE 
DOUBLE 
TRIPLE 

Strapped 2c extra. 

fpaj off on SO of a rizr 



obeli 3c 
.. 4c 
.. Sc 



eroaklyn, N. 1. 




The tray loaded with sandwiches and another 
view to show how it is folded to be put away 

NOW that vvoodenware is so popular, any 
craftsman can utilize his woodworking 
tools to make a useful and up-to-date folding 
sandwich tray. 

Cut the stock to size and square up the 
edges and ends. Hollowing out the inside is 
the next step. The first part of this work is 
done with a router bit in the drill press. The 
drill must be run at high speed to make it cut 
smoothly, and the routing should be continued 
clear out to the edge of the molding. When 
the inside has all been routed out, a carving 
bit is substituted for the router, and the 
molding around the inside edge is cut. This 
finishes the inside of the tray except for scrap- 
ing and sanding the bottom. 

The outside corners of the tray are now 
rounded, ready for the finishing cut, which 
also is made with a shaper cutter on the drill 
press. The chuck is removed from the press 
and a shaper adapter spindle is put on in its 
place. 

The handle supports are made of brass, 
copper, or nickel silver, as preferred. They arc 
cut to some shape similar to that shown in the 
drawing. The narrow neck fits between the 
two halves of the tray, and the wide ends 
keep it from slipping through in either di- 
rection. The handle itself is cut on the jig saw 
and finished with a roll sander in the flexible 
shaft or in the lathe. 

As shown above, small brass hinges are 




To mold the outer edge of each tray section, 
a drill press with a shaper cutter is used 



fastened to the edges of the two trays, and the 
handle supports are put in place and fastened 
in the slots in the ends of the handle with es- 
cutcheon pins. 

If the wood is walnut, a paste filler should 
be used to fill up the pores. If a close-grained 
wood such as maple has been used, the filler 
should be liquid, or the wood may be filled 




handle and Support 



Jray (mare 2) 



Top and edge views of the tray parts, detail 
of handle support, and the assembled handle 

with a coat or two of varnish. After filling, 
the wood should be finished with waterproof 
varnish or several coats of oil, rubbed in to 
make it waterproof. This will prevent the sur- 
face from absorbing moisture. 

When the tray is open, it lies flat on the 
table, and the weight of the two halves keep 
them in that position when lifted by the han- 
dle. When not in use, it folds up flat like a 
hook and can be tucked away in the cupboard 
in a very small space. — D. C. Marshall. 

MINIATURE LUGGAGE FOR 
MODEL RAILWAYS 



Some accessories 
for a model station 




REALISTIC trunks, hand luggage, and 
- boxes for use on station platforms of 
model railways can easily be made from 
blocks of wood, broom handles, and inner 
tubes. 

For trunks, cut 1-in. square softwood into 
l^j-in. lengths, round off the corners and 
edges, and paint the pieces dark brown or 
black. Cement on handles cut from an old 
inner tube, and represent the brass fittings 
with a good grade of gold paint. Some small 
paper labels of different shapes and colors may 
be pasted on for greater realism. Trunks of 
other sizes, of course, can be made in the 
same way. 

Boxes are made similarly, but painted a 
light cream color. The boards and graining are 
then indicated with black lines applied with a 
very fine brush. A few knot holes may be 
painted, and a label pasted on each end. 

Valises of the round type are merely small 
sections cut from a round stick, flattened to 
make them stand up. They are painted black, 
and handles and labels added in the same 
manner as for the trunks. — James J. Eckel. 

Subscribers are requested to notify us of 
change of address four weeks in advance of 
the next publication date. Please be sure to 
give both old and new address. 
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QUICK DRYING 

FLOOR 
VARNISH 




I! 



NO floor drudgery. NO polishing. NOT 
slippery; SAFE! And beautiful to look at! 
Also heeiproof, marproof and waterproof 
on floors, linoleum, furniture and woodwork. 



"PRATT & LAMBERT" 
A GOOD HOUSE PAINT 



EASIER TBA\EVER 

/• You play tones in a few hours. 
Exclusive features of latest 
model Buescher True -Tone saxo- 
phones enable you to join band or 
orchestraquickly. Be popular. Earn 
a college education. Make music a 
career — good pay jobs open I 
Clyde Doerr, pictured, famous radio 
saxophonist, is one of many artists 
using Buescher True-Tones, "/ea- 
t uredintirument* of the air ways." 
FREE TRIAL, Easy Payments. 
VVritcforfree book. Mention instru- 
ment which interests you. 
BUESCHER BAND INSTRUMENT CO. 
113 Buescher Bldg. Elkhart, Ind. 





FREE RADIO 

Information 

(1)— Write for FREE NEW CATALOG 
of Condenser*. Transformers. Chokes, 
Sockets, Coils and technical data on re- 
ceiving and transmitting equipment. 
(8)— Attach 10e for New 32-page Manual 
of most popular Short -Wave Receivers, 
with Illustrations, diagrams and parts lists. 

Address Dept. PS- 1 
HAMMARLUND MANUFACTURING CO., 
424-438 W. 33rd St., New York. 



^Jjammarlund 

PRODUCTS 



Circular Saw $< X 

{Outiid* U. S. A. $3.25) 

l " Combination rip andcrosH- 
^ cut blade. OiHetw hearing-*. 8" x5*i" 
ateel table adjustable so that pieces 
up to 1" may be cut fpiecen up to2" 
by turning- stock >. Base, saw support and 
table adjusting slide, heavy iron casting's. 
Adjustable ripping fence. 
Order now or send 3c stamp for ratal og- 
I fully describing- equally low-priced power 
1 tools Including Jig Saw, Drill r'ress. 
Sander. Lathes, Shaper, etc. 
J ft H METAL PRODUCTS CO 480 St. Piul St. Rochester. N Y. 




HULL AUTO COMPASS 

Have yoa ever taken the wrong; road 
and driven many miles before dis- 
coverinu; your mistake? This new 
AIRPLANE TYPE AUTO COM- 
PASS constantly tells yourdirection 
of travel. Sticks to windshield. Base 
W« diameter. ONLY $1.95 POST- 
PAID, including Compensator. 
SATISFACTION GUARANTEED. 
If your dealer cannot 
supply you. order direct. 

Mfg. Co., Box 246-E. Warren. Ohio 




SMALL LAMP HAS SECRET 
COMPARTMENT IN BASE 




LAMP SOCKET - 



PIPE NIPPLE 
Vj"LONG IN 
HOLE V 8 " DM 




FELT GLUED TO BOTTOM - 



Drawings of the lamp base. Variations in 
the design may be worked out to suit yourself 




MIDGET RACING SMOOTHING small carvings 



Get full detail* on thin thrilling *port; 
fact* for fan*, builder* and driver*: 
track *izea and regulation*: car 
.petrification*, picture* and working 
drawings- Thi* book a]*o *how* and 
tell* all about Indlanapoti* car*. 
Miller-Ford* and world'* fa*te*tcar. 
BrandNewAUTOMOBILERACINC. 
Fourth Edition, SI postpaid, $1.12 
C.O.D.; three cents tax if you live 
In Ohio. 



This lamp has a hiding place for trinkets 

INCLOSING a secret compartment, this 
attractive turned lamp provides a case 
for jewels, trinkets, coins, or any small arti- 
cles one wishes to keep hidden. 

The base is turned from a block of black 
walnut 3 by 5^ by 5>i> in., which may be 
glued up from three 1-in. pieces. If the block 
is glued up, align the pieces so that the di- 
rection of the grain is the same throughout. 
The cover is turned on a faceplate and made 
a snug, wedged fit. The screw holes by which 
it is fastened to the faceplate are hidden by 
the brass washer, which is peened before as- 
sembly. 

Almost any lathe-applied finish for wal- 
nut may be used. A coat of paste filler fol- 
lowed by several coats of linseed oil, rubbed 
in, will give a pleasing, dull gloss. Blotter 
paper may be substituted for the felt base. 
The shade may be purchased at a ten-cent 
store. — Delmak \V. Olson. 



When model parts are hand carved and 
afterwards painted, a good trick is to coat 
the surfaces with waterproof casein glue. 
When this is dry, it can be sanded down to 
a smooth, even finish that covers all carving 
marks. — O. B. 



Buck 

2yih Century 

ensTER 



Get this great outfit! Make 
toy castings of Buck Rog- 
ers, Wilma Deering, Killer 
Kane and Interplanetary 
Rocket Ships. Complete 
outfit for casting big full-shaped fig- 
ures in metal. Special paints for 
brilliant colors. 

MAKE MONEY 

With these Popular 25th Century Toys 

Make toys and sail them to stores and to neighbor- 
hood children. Start your own business now. 




Complete Outfit 
Only *25? 

Buck Rogers Caster comci in large hox with 
handsome cover in full bH.li.vnt colors show- 
inn come of Buck's adventures. Includes 
complete set. of moulds for 3 nig figures Buck 
Roger*, himself: Dr. Huer.the Scientific 
Wizard: and the rcmarkan.e Depth Man. Al- 
so Includes mould handles, clamps, targe 
supply of lead, ladle. 4 cans of paint and 2 



Buck Rogers 
Electric < 
Caster 



$350 




Be me as .standard 
outfit with ml.1l- 
tinn of lint' nlcc- 
trlc melting ladle 
mid Hlainl. 



Buck Rogers Extra Moulds 

St range Kith Century creatures . . . 
speedy Interplanetary IWket Ships 
and friend* and enemies uf ltwk and 
Wilma. You fan make them all with 
Extra Moulds at $1.00. Three lame 
figure* in each mould except the hie 

Buck Rogers Flagship. 
Complete list In coupon. 



Sec Back Raven Casters 
at your dealers. If he 
ran't supply you order 
from the coupon below. 



Get 2 Sets 
in One! 

Make C. S. Soldiers with 
same outfit. For only fl.lr 
more you may get hie 3 
figure mould for making 
armies of soldiers ! This 
gives you 2 nets In DM. 
figure mold for making 




C. S. Soldiers- 



SEND THIS COUPON 



RAPAPORT BROS.. 705 W. Ohio St.. Chicago 



Enclosed find Money Order for 

9 Dense send 

(Postpaid in U. 8.) 
OUTFITS 
1 I Buck Rotter* Caster $2.50 
1 i Buck Rosen Electric 

Caster $3.50 

Please Send Free Book. 



Name.. 



EXTRA MOULDS at 95c 

[ i Buck- Wilma-Killer Kane 
I 1 DepthMan-Buok-Dr.Huer 
I ] Buck's Own Rocket Ship 

I l Tieko Man -Disintegrator— 

Black Barney lAsterite 

II TiBCT Man -Tiger Ship- 
{] One eyed Man- Interplane- 
tary Ship— Mckkano 



Address, 



City_ 



_State_ 



Ray F. Kims. Dept. D-12, MadisonviHe, Cincinnati, Ohio 



Buck Rogers Caster Is made by the makers of 

JUNIOR CASTER 



JANUARY, 1936 



Please mention Popular Science Monthly when answering advertisements in this magazine. 
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CUSTOm BUILT 

P. O Y A L £ 

24" T U B £ ^eu£ay 

THIS super radio-musical instrument was created 
for tnose discriminating and exacting few who 
insist on the finest, most hcautiful, most precisely huilt 
radio obtainable. A set of rare distinction, musically 
and artistically perfect, the Royale offers over 100 
features . . . assuring a luxurious and idealized type of 
briUiant.sparLling, guaranteed world-wide performance 
...heretofore unattainable. It is today's only "aged" 
radio. ..offers 6 tuning ranges.. .4? 2 to 2400 meters... etc. 

This 24 -tube ach levement out* 

Cerforms other receivers. Assures 
Unlimited Scope Full Fidelity' 
Audio range ii 20 to 16,000 cycles 
per second ... 40 watts undistorted 
output. Fully guaranteed for 5 years 
. . . absolute satisfaction assured 

The 30-day FREE Trial Offer en- 
able* you to try the Royale in your 
_ own home, without 
rMji obligation. Write for 
w*!2^if2t literature now or mail 
^2 coupon TODAY. 




(Division Mid we it Radio Corporation) 

Dept. 210G, Cincinnati. Ohio. 

Without obligation, send me literature describing 
Custom- Built 24-Xube 6-Tumng Range, Royale 
Radio ... and details of your 30-day Free Trial Plan. 

"N am C - -- imingTrin — — n iii 



Street- 
Town... 



..Smc 



QUICK CHANGE SUPER-SHOP 




75 



A PRACTICAL TOOL 

Complete as Illustrated, Table 7" x 10 ", Mitre 
Cau^e, high grade 6" Comb. Saw, Buff, Chuck 
and Key. You can saw, grind, disc, carve, drill. 
A real tool. Terms: Send $1.00, balance C.O.D. 
SHAW TOOL CO., 41 5 No. Tenth St.. Milwaukee, Wis. 




A fully planked grade crossing over a double main track with cattle guards (see drawings below) 



MINIATURE 



Crossings and Signs 

IMPROVE A MODEL RAILWAY 



By J. W. CLEMENT 

A XV lone stretch of model railway track 
AA that seems bare or uninteresting can 
x X be improved by adding a highway 
grade crossing with its various signs. 

Figure 1 on the facing page shows some of 
the most common signs. The drawing is al- 
most self-explanatory, but the following speci- 
fications, copied from the original plans, may- 
be helpful : "Posts to be of round cedar, 
stripped of bark, not less than 6 in. in diameter 
at the top. Posts and boards to be painted 
white with black lettering. Crossing signs to 
be lettered on both sides and posts to be 
striped black and white." These specifications 
apply to all of the signs except the whistle 
post and mile post shown at F and G, Fig. 1. 
These two signs are of metal, the posts usually 
being made of old boiler flues, and the boards 
of boiler plate. Both signs are painted white 
with black letters. The whistle post should be 



lettered with a large W on one side only. 

In making the wooden signs, use dowel 
sticks for the posts, and for the signboards 
either white cardboard or the thin wood found 
in berry boxes or safety-match boxes. White 
cardboard such as is used for business cards 
has its advantages: it doesn't have to be 
painted, will not split, and takes drawing ink 
nicely. 

As to location, signs B, C, D, F, and G 
should be placed 10 ft. to scale from the near 
rail and at right of the track. For the cross- 
ing signs the specifications read as follows : 
"One sign only shall be placed at the grade 
crossings of unimportant highways over one 
track. Where two signs are required, place 
one on each side of the track on the right- 
hand side of the highway unless local condi- 
tions require left-hand location. FSee sketch H 
and K, Fig. 1.] Signs to be placed as near 
highway as possible and not more than 75 ft. 
from nearest rail." 

Figure 2 shows the details of a plank grade 



■ GRADED Hl&HWAY. 16 FT WIDE • 



• ALL PLANKING 4" x 10", 16 FT LONG I 

nnnnnnnn 




□ □□□□□□ 

3tg 2 'Plan of grade Crossing 

0 4 8 12 



£lei/ation of Cattle guard 
3tg 3 



20 



Scale in Jeet 



T 

right or g 



■ WING FENCE 



HOftv FENCE-, § 



•CATTLE GUARD 




\ FOAMING 

V 



I— - 66 —J ( NOr drawn TO SCALE) 

aCocation Sketch Shou>mc- Siigfit of Ixlay, 
fencing. Jf/gfiu/ay Crossing and Cattle guards 

yig.S 

Planked crossing and cattle guard, and a diagram showing the arrangement at a typical crossing 



Plan of Cattle guard 
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® 

Standard railway 
signs. The posts 
for B. C, D, and 
E are 8 ft. above 
the ground ; F and 
G, 4 ft. 6 in. Re- 
fer to the scale 
for all other sizes 





CROSSING SIGNS TO 
BE PLACED AS NEAR 
HIGHWAY AS POSSIBLE ¥ 



Jjxation Sketch for ■ 
Crossings and Signs 
(j/ot draun to scale) 



® 



crossing, usually 16 ft. wide. At unimportant 
crossings where there is little travel, such as 
farm crossings, only four plank are used. These 
are placed one at each side of each rail, and the 
center between the planks is merely filled with 
gravel. 

If your right of way is fenced, it will be 
necessary to add cattle guards as shown in 
Figs. 3 and 4. The drawing is made in detail, 
and it will probably be necessary to simplify 
the actual construction to some extent. For 
instance, if your road is built to a scale of % 
in. to the foot, the slats would be only 3/32 in. 
in height. This is entirely possible, of course, 
but your passenger trains will run just as fast 
and the freight trains haul just as much 
freight if these finer details are omitted. 

Build the wing fences as shown in Fig. 5 
and be sure to keep the wings of the cattle 
guard well "whitewashed." 




A planked grade crossing over a branch line 
with one crossing sign and a "Station One 
Mile — Water" sign at the right of the track 

TIRE PUMP BLOWS DUST FROM 
HOLES DRILLED IN CONCRETE 

When drilling holes in concrete floors with 
star drills, the concrete dust and chippings 
must be removed if satisfactory progress is to 
be made. A good way to do this is to blow 
the dust out with an automobile-tire hand 
pump. This method avoids the disagreeable 
splashing that accompanies the use of water 
for the same purpose. — Louis N. Goodman. 



I.vss Motor Drive 
EASY TERMS 
SC50 

is Lou- as O month 




h;t1> ii,„-;,„m,,i < *t$QD25 



Tit**/ IQ2& Aierr/fP V*. H.P. Rcveinin K Motor, Heveming Switch and Beltins 
fl £** l-TJU /m ill*- » 8 hown. ($24.00 Down, $7.00 a month Jor 11 months) 

W/lttl FOR THIS 
WV 24- PAGE 
BOOK FREE! 



This new model 9" x 3' Workshop Bench 
Lathe hi a genuine South Bend Precision 
Screw Cutting Lathe with hack Rears— the 
greatest value we have ever offered in 29 
years of manufacturing lathes exclusively. 



JO New Features: including. Twin Gear Re- 
verse for Right and Left Hand Screw Threads 
and Automatic Longitudinal Feeds to car- 
riage; Ball Bearing Thrust Collar on Head- 
stock Spindle; New, Improved Tailstock. 

38 Practical Attachments can be fitted to 
this lathe for special manufacturing or ma- 
chine shop jobs. 

Used by U. S. Government, Eastman Kodak 
Co., Bell Telephone and other leading indus- 
tries. Especially recom mended for auto 
service shops, electrical and repair shops— 
home shops and manufacturing plants— for 
all classes of fine, accurate work. 



Illustrates and de- 
scribes in detail this 
new 1936 model 
Workshop Precision 
Lathe in 8 differ- 
ent drives and 4 
bed lengths. Shows 
the 38 attachments 
for use with this lathe. 
Sent free, postpaid, .is 
for Catalog J5-D. 
30-Day Trial: Send down payment for 30-day 
trial; money back if not satisfied. Immedi- 
ate shipment. 

SOUTH BEND LATHE WORKS 
830 E. Madison St., South Bend, Ind., U.S.A. 




DEAL CHRISTMAS GIFT 



SOUTH BEND 9"x3' WORKSHOP LATHE 




ifmMfllL COUPON 

\MJaj^tg7Aaut Beck 

IN FULL COLORS 

Page after page shows new streamline 
trains, new powerful steamtype loco- 
motives—rubber sleepers for silent 
operation, etc. All American Flyers 
are ready to run, with transformers 
included. 28 years' experience build- 
ing over 8,000,000 trains is your 
assurance of dependable perform- 
ance. Select your fun-making auto- 
matic signals, stations, bridges, etc. 

ELECTRIC TRAINS -$4.50 up. 
Dads, too, make railroading a hobby. 

r- American Flyer Mfg. Co. SEND FREE — i 

| 2238S. Halsted St., Chicago. 111. TRAIN BOOK , 

j Name I 

j Address j 

I J 



(/Jmecican Flyer Tcaii 



For Your WORKSHOP 

a Complete Metal- 
Working LATHE " ■ 



less motor 




This is the ideal tool for your workshop. 
Works in all metals. Handles all regular lathe 
jobs (and for S4 more comes equipped to cut 
4 to 72 threads per inch.) Has automatic re- 
versible feed. Guaranteed for .001" precision. 
Very strongly built. Bed of seasoned semi- 
steel. 9-inch swing, 18 inches between centers. 
Six speeds. Send for new 1936 catalog of 
lathes, tools and attachments — also drill presses 
and other quality-built 
tools. 

DRILL PRESSES 

Bench and floor models, 
with extra large S.K.F. 
bearings. Satisfaction 
guaranteed or money 
back. 

ATLAS PRESS COMPANY 

1855 N PitChtr SI., Kallmann. Mich. 

Complete display at ATLAS 
SALES CO.. 33 E. Warker 
Drive. ChiraKO. 




ATLAS 



hop Equipment Sinee 1911 I 
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Mickey Mouse 
ELECTRIC 
CASTING 
OUTFIT! 




50 

, POSTPAID! 



St iinntinnul bur ait in! 
— nrw Mickey V. ■< ■■ 
electric «..:.. 
outfit ■ • i i ■ ■ 
paid! CVNTh'STS: 
Electric Furnace. Ijb- 
ile. Exclusive NON- 

■UP Vise Mhnta 

mould with completed 
eaatin.* of Mickey, 
Minnie, Pluto the Tup! 
Metal, Paint. Camel 
hairbrush, etc. RUSH 
your order usinnCOU - 
H)N below, or at 
I>ealers! EXTRA 
Mould*: 3 Utile Plir* 
Donald Duck-Baby 
Mickey— 66c each pant - 
paid!) 




Catalog 
FREE 

with your order 
or tend 3c Stamp 

RUSH 

COUPON! 



Earn Cash! 



FOUNDRY Sets!* ChaitcaVor BIG Profits! 
Your home is uour office ildcaj Christmas 

Gift!) 

5-Figure Casting Sot 

Look! Biji. 5-Fijjpire SOL- (f^ OC 

C ^Postpaid 

Foundry N6N-SLIP Vine feature! Order 
t/uick on Coupon! 

ELECTRIC SETS! 



2fi *-/>ii'»nrV * I t">M|>:i 

inriu.h* mem Ho. 

NON-SLIP Vi 



Complete eleetric riWujr* outfits only $2.96 
plus iVtc iMistnKt- EACH : Machine Gunners, 
D-2I....FiKhtin' Yanks, D-22 'Cavalry. Sol* 
dlent i. .. .Pawnee Bill l D-2W 'cowboy).... 
Hiawatha. 0-28 'Indian). These deluxe 
Home Foundry seta are the BEST you can 
buy; ideal for (rifts! Order shipped dnu re- 
ct tvrd! Extra mould", only V»f-c postpaid. OR- 
DER NOW on Coupon Below! Hurry! (Or at 
Dealers). 




HOME 

FOUNDRY MFG. CO. 

2933 Madison, Dept. 13-61, Chicago, U.S.A. 

Gentlemen: liv rrtvrn mnil send me Caxllnif Outfits checked be- 
low. 1 enclose cost plus postiwte. Y mi til' ARANTKK >:itiwf action. 
( ) Mickey Mouse, Sl.iO ( ) »-25 . .SI 25 ( > D-J1.S3.2b 
( ) D-22 . .S3.2S ( ) D-29 S3.2S ( ) 0-28.. S3 25 

MOULDS 

( ) 3 Little Pigs,. BSc ( ) Donald Duck.Bbc ( ) Baoy Mickey, Bbc 
( ) I enclose 3c stamp for CATALOG. Free with order 

NAME 

AUDKKSS 

il/nttl rm>tt\ih mom writ, mlilr'tit tm m-iruin oWuu-j. 



DURABLE RAINPROOF 

Camera Case 



Easily yiade from 
So/e leather 




By Stanley V. Hilliard 



HERE is an easily made but rugged 
leather case that will carry your cam- 
era with the utmost assurance of 
safety. It is rainproof and built to withstand 
unlimited hard use. 

The list of materials at the end of this ar- 
ticle is for a case to fit a popular thin-model 
camera, but the dimensions may be altered to 
suit any camera. When changing the plans, be 
sure to allow a little for the lining. 

First obtain a sheet or two (depending on 
size) of sole leather such as used by shoe- 
makers when half-soling shoes. Two sheets 
are preferable because it is hard to find one 
sheet of uniform thickness, which is the prime 
requirement in this work. The leather used for 
this particular case was about 5/32 in. thick, 
but the lid was made only J4 in- larger (in- 
stead of 5/16 in., which would be twice the 
thickness of the leather), thus making a snug 
fit. The leather was purchased from a mail- 
order house and, with the remainder of the 
materials, cost less than two dollars. 

After laying out a full-size plan, cut 
each piece of leather with a sharp 
knife or a discarded razor. Bevel the 
inside edge of each to an angle of 45 
deg. with the exceptions of the end 
pieces that form the top of the case 
and the bottom of the lid. This is 
best done with a sharp block plane 
and a guide built to hold the pieces 
at the correct angle, as shown in 
Fig. 1. 

With a gauge, mark off a line 7/32 
in. from the edge along each side of 



each piece where it is to be sewed. Include 
the square edges on the case, but not on the 
lid, which is not to be lined. With a sharp 
knife or razor, make a shallow cut along these 
gauge marks, and with an old glass cutter 
spread the leather apart in these seams. This 
is to allow the thread to be sunk below the 
surface. With a homemade tool fashioned 
from an old clock gear, proceed to mark holes 
for sewing in each seam as shown in Fig. 2. 
See that each piece is marked with the gear 
wheel so that it will match the adjoining piece 
when placed in position for sewing. This can 
be done by commencing at one corner and 
working both ways from it, and by doing the 
same with the pieces that are to join it. 

Lay each piece on the 45-deg. board that 
was used when beveling, as shown in Fig. 3, 
and with a small awl held perpendicularly, 
continue to punch holes through the leather 
in each of the marks left by the wheel. Along 
the edges of the pieces that form the top of 
the case, however, the holes should be punched 
through straight for fastening the lining. 

At this point cut out of a more pliable and 
lighter grade of (Continued on page 8$) 





Fig. 1. A wooden 
guide for holding the 
leather at a 45-deg. 
angle while the edges 
arc being beveled 
with a small plane 



Fig. 2. Holes for 
sewing may be marked 
quickly with a tool 
improvised from a 
discarded clock gear 
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DURABLE CAMERA CASE 

(Continued from page 84) 




Fig. 3. The guide used for beveling is merely 
turned upside down when punching the holes 

leather the hinge and the leather strips for 
holding the carrying-strap rings. These must 
be sewed on now as it is almost impossible to 
do so later when the case is completed. The 
hinge should be so placed that the lid extends 
down over the case ]/> in. When sewing, use 
two needles and a silk finish linen thread, 
doubled and well waxed. Insert one needle 
from one side and the other through from the 
opposite side, and pull the thread taut at the 
end of each stitch. Fasten the case together 
temporarily with a few stitches and proceed 
to sew. 

A snap fastener, obtainable at a shoe shop, 
serves admirably for the lock. The front piece 
of the lid may be tapered on the sides to give 
a better appearance. The shoulder strap, which 
is a strip of leather about 54 in. long, is fas- 
tened to the rings, or a shorter strap may be 
attached to form a handle. 

The finishing touches consist of lining the 
case with some soft material, preferably black 
wool flannel. Cut and sew to the right size to 
make a snug fit when shoved down in the 
case. Sew the lining to the case around the top 
edges where holes were previously punched. 
An application of shoe polish, rubbed to a 
high luster, will give a rich-looking finish. 



List of Materials 



No. of 



Pieces 


Description 


T. 


w. 


L. 


2 


Front and back 


5/32 




7^ 


2 


Sides 


5/32 


2 


T-Vs 


1 


Bottom 


5/32 


2 


4'A 


1 


Front of lid 


5/32 


2H 


4H 


1 


Top of lid 


5/32 




4.1s 


1 


Back of lid 


5/32 


1 


4*6 


2 


Sides of lid 


5/32 




2'A 


1 


Hinge 


% 


1 


i'A 


2 


Ring straps 


% 


V2 


3 'A 


1 


Shoulder strap 


X 


•34 


54 


1 


Snap fastener 








2 


•5^ -in. rings 








Note 


All dimensions are given 


in inches 





How Dangerous Is The 

BLACK 
WIDOW 
SPIDER 




TARANTULAS, 
BLACK WIDOWS, 

seemingly hold about as much 
terror for this young lady as the 
every day house cat. Yet with 
all her apparent indifference, 
the deft manner in which she 
handles these venomous insects 
does not conceal her respect for 
their reputed deadliness. 



Seeking a serum to counteract the bite of 
these unpleasant creatures, science is mak- 
ing exhaustive experiments, and "POPU- 
LAR SCIENCE" — Paramount Pictures' 
new series of sound and color shorts — takes 
you right into the laboratory to watch. It 
clamps your eye to the microscope and 
shows you exactly what the scientist sees. 
It shows you the development of the 
Black Widow's eggs, her squirming embryo, 
how the business end of the fangs work. 
It even shows you how the Black Widow 





r 



spends her honeymoon — devouring her 
mate! 

Other high spots of the newest "POPU- 
LAR SCIENCE" film are the atmospheric 
clock — man's closest approach to perpetu- 
al motion, a luxurious yacht on wheels, 
stringing the cables of the San Francisco 
bridge, and thrilling close-ups of a test 
pilot giving a new plane the works. Don't 
miss them! 



REFLECTOR FOR A TOY TRAIN 

A metal reflector taken from a worn-out 
flash light makes an efficient reflector for a 
toy electric train headlight. Remove the re- 
flector from the flash light, and screw it on 
the base of the headlight bulb. The bulb with 
the reflector attached can then be screwed into 
the light socket in the electric engine. Such a 
reflector will also serve in converting a simple 
post light, used in connection with a toy 
electric train system, into a brilliant flood 
light. — George A. Smith. 

Heavy brown paper glued around the 
edges of a stack of boards will hold them to- 
gether while being cut on the scroll saw or 
band saw. If the outside parts are to be used, 
they can be separated easily by using a razor 
blade.— C. L. 



Cedent giM 




ALIVE • COLORFUL • EXCITING 

Produced in Cinecolor by Carlisle & Fairbanks wifh fhe 
co-operation of the editors of Popular Science Monthly 



(2 Qaramount Qicture 
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CHOKE 



OF THESE 



J FAMOUS 



HANDBOOKS. 




• Recognized by professional Wood- 
working Craftsmen everywhere as 
the final word to correct gluing 
practice, these two workshop man- 
uals will, if followed, save you 
money, time and patience by elimi- 
nating your glue troubles before 
they start. THE GLUE HAND- 
BOOK deals with the History, Man- 
ufacture and Correct Use of Pure 
Hide Glues. DOING THE GLUING 
tells how to choose and use the 
right glue for each job, the first 
time, along with many other im- 
portant workshop pointers. Pill out 
the Coupon below now. Here's a 
profitable bargain (for you) in 
valuable Home workshop material. 

Hil^ Rials 

KEYSTONE GLUE CO. 
WILl IAMSPORT. PA. 

Please send: (Check one or both) 

□ GLUE HANDBOOK (10c in stamps enclosed) 

□ DOING THE GLUING (10c in stamps enclosed) 

Name 

St. and No 

City 

Name of my Hardware Dealer 

His address 

l'S-3 




BEAUTIFUL 

Hardwood Panels 

COMPLETE STOCK— All sixes. 

HARDWOODS Al! Sii*» and Kinds. 

BALSA WOOD— V to 4" thick- 1 to 8 feet loner. 

INLAYS -OVKKLAYS-RORDEKS- MOULDINGS 

KKNCU TOPS— 24" x 48"-2" and 3" thick. Made 

of flection* of HARD MAPLE, vlued and bolted. 
STAIN POWDERS-For water, oil and alcohol. 
Pries list Bent on request 

MATHES & KLEINHANS 

Suppliers of wood ft Wood products lothe Humr-craf!s-man. 
615 TWfatly St. New Yorfc City 




8 MACHINES IN ] 



lew 

BOICE-CRANE 

1936 
DRILL PRESSES 

A Super-Drill of 5 speed 
range for all purpose 
wood and metal drilling. 
Also an extremely prac- 
tical and efficient Shop- 
er.Mortiser, Drum-Sand- 
er, Router, Carver.Grirtd- 
er and Plug-Cutter. 
A most versatile and 
economical power tool. 

Plenty of new fea- 
tures that mean bet- 
ter value, and better 
performance. Our new, 
quick-shift belt mecha- 
nism is an exclusive 
Boke-Crane feature. 




PLANERS 




How to add 

DECK FITTINGS 



Captain McCann setting up the 
two funnels on the second deck 
house, one for the galley stove, 
the other for the donkey engine 



9 



TO THE 

RE AT J\EPUBLIC 

By Capt. E. Armitage McCann 



N HER day, when she was 
America's largest clipper ship, 
the Great Republic was called 
the "ship of ships." She was not only large, 
but remarkably beautiful — an ideal subject for 
a ship model. Our new model of her was 
carried along in last month's issue as far as 
the completion of the hull, and we can now 
start the deck fittings. 

Her upper deck was on one level, fore and 
aft. All accommodations were below this 
deck. The crew of a hundred men and thirty 
boys lived in the upper between-decks. The 
dining saloon alone was 30 by 14 ft. 

The deck plan published last month shows 
the position of all deck furnishings, and the 
profile plan and details, their appearance. 

Before putting on any deck fittings, locate 
the mast positions and bore holes of the right 
size and rake. The rake of the masts, start- 
ing forward, in eighths of an inch to the foot 
of height is as follows: 
6, 7, 8, and 9. 

There are three cargo 



hatches, all alike. They can be made of 
wooden blocks, slightly crowned alongships 
and undercut at the sides to represent where 
the tarpaulins are turned over the edges. 
There is also a hatch on either side, similar 
to the others but long and narrow. 

The forward house is a shelter house and 
sick bay; the next contains the galley, smith's 
shop, and donkey engine; the third is the of- 
ficer's mess hall and staircase to quarters; the 
fourth is a staircase and smoke room, and the 
last is the wheelhouse. 

We know the dimensions of these houses, 
that there was a plank left off around them 
for ventilation, and that they were white, but 
for the rest one has to be guided by what is 




Deck view. Note the 
interior of the wheel- 
house and the sides, 
overlay, and top for it 




The first and 
second houses. 
The fife rail 
at the mainmast 
(extreme left) 
also supports 
the pump crank 
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POPULAR SCIENCE MONTHLY 



alerial 





Stanley announces sixteen new plans, 
all in one attractive book. Among the 
items featured are : Workbench, Combi- 
nation Table and Cupboard, Folding 
Breakfast Unit, Circus Toy, Lazy Chair, 
Wall Bookcase, Cape Cod Cottage for 
Birds, End Table, Model Airplane and 
others. 

The directions are clear and concise, 
and the drawings easy to follow. 

Send 10 cents in coin or stamps to 

STANLEY TOOLS 



106 Elm Street 



New Britain, Conn. 



NEW METAL TUBE 



AIR SCOUT 



X 0. C. Long and Short 
. Only Set ol Its Kind m 

POWERFUL — 

Self- contained 
power supply. 
Many owners re- 
port reception 
from England, 
Germany, Route 
and other foreijen 
spots. Marvelous 
shortwave recep- 
tion. Broadcast 
reception on in- 
door aerial. Police 
calls, code, aero- 
plane. trans-At- 
lantic phone con- 
versations. NEW 
METAL TUBES 
-GREATER SEN- 
SITIVITY. 6 plUK- 
ln coita cover 10 
to 200 meters. Extra 
coils for l>roadca»t 
reception, altw) spe- 
cial Ions wave unit 
at no extra coat. Op- 
ei-atex sin-oral head- 
Kimultaneoualy. 
Speaker on strong 
Htations. 

HAMILTON SPECIALTY CO., Dept. C. 135 Uckwoid Ave.. New RiCrbIIb, N.Y. 




Rt«r view showing ntW metal tubts 

COMPLETE assembled set with in- 
structions and picture ding-ram, and all 
six short, long ami broad- taga flfh 
cast wave coita WJf.^w 

ALSO BATTERT OPERATED AND IN KIT FORM 




BOYS! 



FREE 



PHOTO OF WILL ROGERS 
& W. POST IN LOCKHEED 

Build this 36" winirspan model 
of famous* Will Hovel* ..Wiley 
Post Lockheed. Movable con- 
trols", ju-1 like real ship. Sim- 
plified plan*. (Complete ma- 
r „.„,. . - chined parts completes kit. Or- 

NEW! 36 in. M0N0C0UPE dernow. KeoeivefreelixTpho- 
toRo«ers& Post in Lockhe«d at 
Fairbanks. Alanka. A wonder 
fu! memento. Only $ J 50 



Al 



_ cords broken! 3fi" Mono- 
coupe win if span. Complete kit. 
All supplies and « 4 OO 
simplified plansonly » X 
sent postpaid. 

ORDER TODAY. 
Send Money Qrdtr — No CO. 0's. 



potit&Ke free 

SPECIAL— 3 six inch solid repli- 
ca MKATHrJ WONDEKkltaand 

book, "3 easy steps to Model 
Bufliiinit"2Sc Postage FHEE. 



HEATHE MODEL CO.. 438-T8 Eait98 St.. Brooklyn. N.Y. 



probable, so I have added the essentials. 

I made them all of solid blocks, with slight- 
ly rounded corners. For the windows I cut 
in a little, rubbed on some blue pencil and a 
drop of cellulose cement to represent the 
glass; over this I placed No. M brass wire 
bars, pressed into saw cuts. The scale is very 
small for applying moldings, so, for the panel 
effect, I glued on pieces of three-ply Bristol 
board from which I had cut the windows, 
panels, door panels, and ventilation slots. I 
then gave the whole a coat of white paint. 
The roofs are separate pieces of thin board, 
cut to overlap the sides. The coamings (heavy 
timbers, bolted to the deck beams, on which 
the houses are built) are represented by strips 
of cardboard, painted brown and glued on 




View looking down on the bow to show where 
the anchors are placed and various details 



after the houses are set in position. If the 
deck has been lacquered, fasten everything to 
it with cellulose cement. 

The second house has half doors, a fun- 
nel for the galley stove, and another for the 
donkey engine, which was the first ever placed 
on a sailing vessel. According to some ac- 
counts the 15-h.p. engine could be moved 
about the deck for working cargo or hoist- 
ing sails, or even be placed in a huge long- 
boat and fitted with a propeller to tow the 
ship. With this in mind, I have given it the 
usual drums projecting from the house and 
have made large doors in the after end of the 
house, so that it could be trundled out. 

On the forward end of the first house and 
after end of the fourth, I placed racks of cap- 
stan bars. These are wires rove through slips 
of wood and glued to the houses. The bars 
should be light brown. 

The steering gear was in the wheelhouse, so 
need not be made, but I preferred to show 
it and built the house of thin wood (1/16- 
in. three-ply) with open doors and windows, 
and placed that over the gear. Inside there 
is a gear box, two S-ft. (to scale) steering 
wheels, and a binnacle; across the front I 
placed a red-covered settee, which steadies the 
house ; on the floor is a grating. On the fore- 
side is hung the small bell. 

Right forward I placed a companionway 
to the crew's quarters, and on it I put the 
forward bell, which has to be handy to the 
lookout man. The bracket is twisted wire, 
with its ends stuck in the companionway. • 

It seemed to me that there should also be 
a cabin skylight, so I put one abaft the spank- 
er mast. This has a half-round top and a 
seat on either side. I made the half-round 
glass as for the other windows, drilled holes 
down at their edges, and, to represent the 
bars, wound thin wire over the "glass" and 
through the holes. This should be ma- 
hogany color. 

The Great Republic had two large iron Al- 
lyn capstans, one on the quarter-deck and 
one forward. These I first turned, leaving 
spindles to glue into the deck, and then dug 
out the spaces between the whelps, as shown 
in the detail drawing. I painted all the deck 
ironwork green. (Continued on page 88) 




I'LL SAY YOU 
OUGHT TO HAVE 
A NEW 

Flexible Flyer 

But I haven't time to tell 
you ALL about it now! 

I want to take my own Flexible Flyer out on 
the hill — and let the other fellows see 
some speed. 




say — I wish I had one of the new Airline 
Eagles. That's even better looking than 
Dad's new streamlined car and it's a pippin ! 



Ma's more interested in the 
Safety-Runners. Dad thinks the 
Super-Steering is a knockout! 



But say — I'm quitting right here — Me and 
my FLEXIBLE FLYER are going places — 
Here's hoping you get yours I 





The FLEXIBLE FLYER 
shown above is the 
AIRLINE EAGLE and the 
makers of Flexible Flyer offer 12 other mod- 
els. Get into the stores and see them. Write 
today for a miniature model of this year's 
sled sensation— the Airline Eagle. It's FREE. 




S. L. ALLEN & CO., Inc. 

467 Glenwood Avenue, Philadelphia, Pa. 
Makers also of Planet Jr. Farm and Garden Implements 
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Raise Giant Frogs 




START IN YOUR BACKYARD 

Big Profits 



Breeder 
Modern 



lays 
me tin 



10.000 eggs yearly, 
ils hatch over 90%. 



MARKET Bullfrogs sell up to $5.00 per dozen. FREE 
WAITING Demand exceeds supply everywhere. 

Any climate suitable. Season just starting. 
WRITE lor FREE frog book and complete 
details NOW! 

AMERICAN FROG CANNING COMPANY 

( World's largest frog market) 
Dept. 144-A New Orleans, Louisiana 




FREE 

1936 RADIO 
CATALOG 
FOR THE MAM 
WHO BUILDS 
HIS OWN 




196 Pages 
Every Latest 
Radio Development 

For the Radio Experimenter, Ham or Fan who builds 
his own Radio and Radio Devices, this 196 page 
book is invaluable. It lists over 50,000 items; ap- 
proved parts so that you may build your own pet 
circuit; all latest improvements; the last minute 
developments of leading manufacturers; Big Short 
Wave Dept., World's greatest PA Dept., scores of 
kits from 2 — 10 tubes ... all at Lowest Wholesale 
Prices. Get your copy TODAY! 



Hi 



15 



0* Wholesale Radio Service Co. I 

' lOO Sixth Ave.. Dept. PS- 16. New York | 

Roah your FREEmpaaecataloaNo. E9for 1936. | 



Name I 



c%£ MEW 

HADE GARDEN TRACTOR 

and Power Lawnmowtr 

A Practical. Power Plow and Cultivator for 
Gardeners, Fruit Growers, Truckers 
Florists. Nurserymen, Suburbanites, 
Country Estates and Poultrymen. 

Low Prices — Easy Terms 
AMERICAN FARM MACHINE CO. 
1072 33rd Ave. & L Minneapolis. Minn. 





SHARP TOOLS 

Perfect edges and bevel*, with- 
out burning. No dancer to 
eyes or hands. Patented tool 
holder. Nova Scotia stone. 
Copper water pot. 
Price without motor $18.00 
F.O.B. Boston 

W rill for itscript'tvt folder 
LOMBARD & CO., Inc. 
125 Middle, » Ave., SaaiervUle. Mats. 



SHIP MODELS 

GREAT REPUBLIC 



The quick and easy road to ship 
modeling is to tret one of our accu- 
rate scale construction sets. With 
them you can concentrate on the 
interesting part of the model . Sim- 
ilar net* for models of Flying- 
Cloud, Destroyer Preston, Coo- 
"titution. U. S.S.Texas, Whaler 
Wanderer and many others. Alao 
semi-finished hulls and all sorts of 
materials and littinira such as 
blocks, deadeyes, ancnors, steer- 
ink' wheels, irons , lifeboats, etc. 
Lame 64 page photnjrraphicallyil- 
tuKtratcd booklet, describing [he 
above sent postpaid upon receipt 
"* I ■'■'■■■<■! :i . Many persons on re- 
ceiving this booklet, have discov- 
erer! how simple and enjoyable is ship model making'. Be sure to 
Bet your booklet before starting your model. 

Model Ship Supply Co., Dept. S, Mineola, N. Y. 




Always mention Popular Science 
Monthly when answering adver- 
tisements in this magazine. 



BENJAMIN AIR 



Safe 




Powerful —Accurate— Economical 
- Practical-Adjustable Shooting J 
Force- AmarinR Ma ximumVeloc 

ty . 177orSTandUU-KurTar KL . 
ami Small Game the only Genuine 
Compressed Air Pistol on the market- -N 

shot with Bolt Action-Hammer Fire— Hair Ti 
-Safety. Also 177 and fj Single Shot Air Itiflei 
-Single Shot BB Air liiflr M^jfr^aS BB Kepeater 
Air KihV$7..-x> - at I>ealer or Direct- No license requircd- 
Full Details Targets Free Write Today 



BENJAMIN AIR RIFLE CO.. 653 H. Hraadwav. St. Liu.s, Mo 




Build a Ttiodel like this. 



18" SHIP MODELS 

Kitincludesallma* $1 50 
terialsfor building 
hull, Hciring, St* 
tines also clear puipiio 
full-sized drawingsforyour 
choice Flying Cloud, Con- 
stitution or Spanish Galleon. 
Order now. Catalog 16c. 

ROY HANCOCK 

121 1. Olaalis »»■ . Pirttaualb, H. 



ScUtd- LIGHT CONTROL 

IN YOUR WORKSHOP 

Attached to wall, throws light where you 
want It. Move* on universal joint — left, 
right, up or down! Telescopes In and out '. 
Nothing to gel Mil of order. Fully patented 
i p» and guaranteed. Black japanned steel and hard- 
-3 wood arm. Kxtciids 21 inches, Frice tl.Sv, 
L less cord, shade and connections. Prepaid 
^s^^ anywhere in V. ft 
Ideal Fixture Co., 2206 Wash St., Dept. P. St. Louis 
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OPERATES FROM 
LICHT SOCKET 

OCCUPIES SPACE 
ABOUT 6' x 5' 

CAN BE BOUCHT 
A UNIT AT A 

TIME 



For the first Hint-, a thoroughly practical workshop 
. . . which perforins a multitude of different opera- 
tions . . . and requires only a small amount of space 
. . . has been perfected. You ran add at any time, 
other units that perform various operations, all oper- 
ating from the motor and special motor bracket sold 
with Fnlt "A". Other units available: Fnlt C — 
The Hewn. 1'nlt D— The Cabinet. Fnit K— l'ower 
Flex Drive for operating Fnit it F and H (the Band 
Saw and .lointen. Full G — Metal working outfit. 
Unit j — Mortising, and^Fnit K — Shaping. 



Unit "A" an shown $39.95. Consist* of Lathe 
unit. Bench Saw nnit, S H. P. Motor, 12 speed 
Motor Bracket, IK" Tool Rest, all necessary 
hell* and pulley? and free book of Instruction!). 



WALKER -TURNER CO. INC. 
Dept. 2SA, Ptainfield. N. J. 

l'lease send full information 



Name 

Address . , 



WALKER -TURNER CO.INC PLAINFIELD, NEW JERSEY 



GREAT REPUBLIC MODEL 

I Continued from (mrc S?) 




The windlass was on the second deck. 

The fife rails arc supported by the sheet 
bitts, which arc square posts set well into 
the deck; they have three sheaves, for top- 
sail sheets and topping lifts. Onto their for- 
ward sides are half-lapped the extending cross- 
bars. Set into their after sides are the fife 
rails proper, which at the fore and mizzen 
have their after ends half-lapped to cross- 
rails. Under the corners are turned posts, 
with nails through the rails and posts into 
the deck. At the mainmast the rails extend 
to the house in order to support the pump 
crank, and they have turned posts at the 
middle and half posts glued to the house. 

The pumps consist of two pieces of small 
tube set into the deck, a bent-wire crank 
cleated to the rails, and wire rods. The fly- 
wheels can be cut from metal or celluloid or 
soldered together of wire. The handles are 
unshipped when not in use. The wheels are 
more usually inside the fife rails as shown on 
the plans, but are outside on my model be- 
cause I happened to have a pair of suitable 
wheels of the other type. The pump wheels 
are scarlet. 

There should be six crab winches under the 
rigging, presumably for hoisting sails and the 
like. These would probably be much as 
shown, with an iron framework, supporting a 
double handlebar on which is a cogwheel 
turning a larger cogwheel fixed to a wooden 
barrel. I made these from l/32-in. fiber and 
wire, nailing them to the deck through their 
feet. 

There are two 30-ft. (to scale) lifeboats, 
bottom up, on skids on a forward house. The 
ship also carried two 26-ft. quarter boats, 
probably a whaleboat and a longboat, and a 
22-ft. captain's gig, which I put on chocks on 
the after house (Continued on pane So) 




Rail, wheelhouse, and other details at the 
stern. These also appear in the upper photo 
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Please mention Popular Science Monthly when answering advertisements in this magazine. 



POPULAR SCIENCE MONTHLY 



DOUBLE 

Paw/ or i 

TOOLS«l| 




Motor-Driven Drill 



$2.25 






Sensitive, prerision-type. light-duty drill 
press. Maximum distance, chuck to base. 
7H": spindle travel. \%" ; speed. 800 
It. P.M. Equipped with ehurk and 3%" 
adjustnhle swinging table. Overall height. 
•2U"; width. 3Vk"; depth. 0". Shipping 
weight. )l lh. Trire. prepaid. $2.25: 
west of Rorky Mountains, $2.53. 



Disc SanderS 1 .49 

A Double A feature: an As- 
set and an Adjunet to the 
home workshop, Absolutely 
unique! Nothing like it at 
so low a price! Has 7" by 
3'i" table and 0" sanding 
plate. Overall height. 7": 
depth. 8": length, s". ship- 
ping weight. S lb. Price, 
prepaid. $1.4!>: west of 
Knrkies, $1.70. Package of 
G assorted sanding discs. 20c extra. 

Belt Sander $ 1 .95 

Polishes, crinds and finishes 
flat or round work. Fence Is 
Included. Shipping weight, 
12 lb. Price, prepaid, fl.JI.~-; 

we-t nf Hoekies, $2.3'.'. 
Sanding belts, 32" x 4", coarse, medium or tine, 30c each. 

Wood Lathe 
$3.95 

ITeiivy-duty wood 
"bit be, fur .small, ac- 
curate turning. 
Swings 5 stock. 

112" long. Hollow 

spindle. Oillle bronze- bearing deadstock. Heavy, accu- 
rately-titted tall stock. No. 0 Morse taper spure and cup 
center*. tee rest and holder. 2'»" bed. accurately ma- 
chined. Shipping weight, app. 15 lb. Price, prepaid. 
$3.0"»: west of Kockies. $1.93. 

14* V-Type 2 -Step Tone Pulley, for motor or llneshaft. 
3.V extra. (Ask about our 
full line <>f mod 
metal 1-itheO 

Woodworker s Vise $1.39 

Strong, rugged, practical. 
Carefully anil accurately 
finished. Jaws, 6" by 2% . 
open to ft". Shipping 
weight, fi lb. Only $1.30. 
prepaid; west of Rockies. 
$1.60. 

Ideal Christmas Gifts 

Double A tools arc appreciated and long remem- 
bered gifts. Our literature describes the full line 
of spindle shapers. grinders, motors, pulleys, 
couplings, line shafts and accessories. Orders 
filled promptly. Prices are for continental I*. S. 
"to WRITE TODAY 

Double A Products Co., Inc. 

401 N. Fifth Ave., Ann Arbor, Mich. 




and 





' Genuine Jor- 
, fi 'i ■>■■ Hand- 
ncrewn gripalall 
an if) en. never slip, 
unlit or loosen. All 
sixes. Send 12. wt plus 
postnse (7 lb.) for 2 
No. I Handacrcwa— 
10" jaws, 
open 



Clamps 

are important 



Good work requires (rood 

->hh — 



hie clamps must be care- 
fully onicineered. made of 
just the rlirht materials 
and accurately machined. 
Thesequailties have made 
Joricensen clamps the 
standard clamps of in- 
dustry. 




Pony Miniature 
"C" C Limps 

Standard and 
■oeciaj fipesfrom 
]iiit<,2.V«ch-l" 
t« cap. Not 

tovs Out fine tools 
wftb IN used. 




Pony 500 

Flttinirs go on ordinary 
74*" | i i ■'■ Make rlamp* of 
any lenifth. Send S3 plus postage 1 »"> lb 
for Fittings for 2 l'ony &00 Clamps. 

ADJUSTABLE CLAMP CO. 

40S N. Ashland Ave. 



"The damn lolks 
Chicago, u. s. I 




lii Pliotoirraphy yo 



hobby? Do you want 
a profitable easy bWPjo#M *t hurtle? Make 
PHOTO ENLARGEMENTS fr»r yourself 
and others. Your cost oc each and less 
The IdeaJ Photo Enlarirer is AUTUM AT 
1C. No experience required. Also 
COPIES any picture. : 9 '. COM- 
PLETE delivered. Interesting circular free 

IDEAL, 124 East TStb StrMt, NEW YORK 



""SIZE 



REAL STEAM LOCOMOTIVE 



efficiency — exposed parts are cooler. 
Fuse protects heater if water boils 
dry. * r O" (raujfe S.fc. No. 2,122.00: 
Standard iraujre. B.H. No. 3, 434.00; 
Oscillating cylinder typeS.E. No. 1. 
$14.50; Alcohol burner loco, (no 
transformer*. <10.f>0. Send 25c. for 
illustrated booklet showing complete 
locomotives, also parts to convert electric locos, to steam-driven, or 
tt fo. booklet and romplet* 21" * IS" working drawing** or all details 
■ for 




with full instructions for chanuinff electric to steam locomotive. 



Steam Electric Co. 



Bloomfield, N. J. 



GREAT REPUBLIC MODEL 

(Continued from page SS) 

with its canvas cover over it, as illustrated. 

The quarter boats I hollowed, fitted, and 
hung in davits where they would be least in 
the way of handling the ship. The davits are 
set through brackets on the pinrail and into 
sockets on the hull. The tackles are two- 
fold, the lower blocks having eyes in their 
wire strops to engage the hooks in the boats. 
Across each pair of davits I lashed a spar, 
with raised "puddungs.'' From the davit heads 
to the opposite davits, under the boat, are 
carried the cross lashings, called "gripes," 
made of plaited thread. A light line forms a 
span between the davits and goes down to 
the pinrail to steady them. The boats are 
white, with perhaps teak color gunwales. The 




One of the quarter boats hanging in davits 

ship's name appears on one quarter and the 
port of registry on the other. I have the boats 
hung outboard, but they may be swung in. 

We have not yet built the handrail, which 
is also the pinrail. I fitted mine first, but left 
it off until the last of the deck fittings. It 
requires 69 turned wooden posts with ex- 
tended ends to go into the chock and rail. 
The posts should not be more than 3/32-in., 
and the ends about 3/64-in. diameter. The 
posts must be all exactly the same length — 
about !4 in. — between the shoulders. The rail 
is 1/16 by 3/32 in. I steamed it to shape 
with the chock, laid the two together, and 
drilled through both for the posts. Around 
the stern a piece of three-ply or fiber is easier 
to apply; it is half-lapped to the side rails 
over a post. Rails and stanchions are white. 

From where the rails finish forward, there 
are J4-in. two-ball stanchions and thin wire 
rails; this is so that they can be removed 
to work the anchors. 

The CrciU Republic had two 6,500-Ib. Port- 
er's patent working anchors and two 8,500- 
lb. wood-stock bowers, as well as a stream 
anchor and kedge. I have all four large an- 
chors on deck, as shown on the deck plan. 
The cables from the hawse pipes and the 
chain stoppers are connected to the work- 
ing anchors, and the bovver cables are un- 
shipped. All the anchors are lashed to the 
deck with small chain. The correct size for 
the anchor cables is about fourteen links to 
the inch. For the smallest chain I use ten- 
cent store bead chain. 

For warping and towing there is a lead 
chock and a pair of iron bitts on cither bow 
and quarter. As she had mooring ports to 
the second deck, I think this sufficient. They 
can be cut from lead or wood, or castings 
may be used. 

There are a number of eyebolts and ring- 
bolts in the deck for various purposes. On 
the deck plan is shown the minimum. Those 
not to be employed are put in at this point. 
The eyebolts to hold blocks and hearts are 
put in as required, because it is easier to 
seize the block to them before driving them 
in. Those to carry a strain I make in the form 
of staples from small or larger pins and drive 
them in with a nail set. It is best to drill for 
them, however, before the rigging is in the 
way. (To Be Continued) 
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pVERYWHERE, radio 
enthusiasts are praising 
this amazingly beautiful, 
bigger, better, more power- j _ M\iw 
ful, super selective 18-tubc Mtiaut 
6-iurmig range radio. It is sold w 0IANT 

direct to you irom Midwest HJEATDr COMIC 
Laboratories at a positive saving 
of 30% to 50%. (This statement vDrAl^f D 
has been verified by a Certified /r Cnflan 
Public Accountant.) Before you (Uit TUBCW 
buy any radio, write for FREE 40-pagc 1956 catalog. 
This super Midwest will out-pcrform $200 to 1300 
sets on a point-for-point comparison. That is why 
nationally known orchestra leaders like Fred Waring. 
Jack Denny, Ted Fio Rito. and others, use Midwest 
sets to study types of harmony and rhythmic beats 
followed by leading American and Foreign orchestras. 

Geo. Olsea Praises Life-Like Tons Realism 



3^ 




covtw** 

IVoOAOO 





OuANGfcS 
TOfVt 

O ONC 



Long Island. New York — 

I Midwest out-performs other 
I mdioa costing almost twice 
| ns much. The crystal- clear 

tone Is so life-liko that It 
I sounds as though I am In 
Ithe studios,/] <f* 
| actually hearlnglMM|Jtt£'t t) 

artists performing Q f ^ 

80 Advanced 1936 Features 

Scores of marvelous features, many 
exclusive, explain Midwest super 
formance and thrilling 
world-wide all-wave rcccp- 
tion . . . enable Midwest 
to bring in weak distant _ 
foreign stations, with full |E 
loud speaker volume, on 
channels adjacent to locals. 
Full Scope Hinh Fidelity 
and brilliant concert tone 
arc achieved, becaus 
Midwest tnabicfl you to'* 
secure complete range of V-fVon* D»,;«n 
audible frequencies froml'-**"* ••sdiasJ 
30 to 16,000 cycles. Learn about 
advantages of 6 Tuninc Ranges . , . 
offered for first time: E, A, L, M. 
H and U. They give tuning ranges 
not obtainable in other radios at any 
price! Every type of broadcast from 
North and South America, Europe, 
Asia, Africa and Australia is now yours. 
Send today for money-saving facts. 

Deal Direct With Laboratories 

No middlemen's prof- 
its to pay — you buy 
at wholesale price di- 
rect from laboratories 
. , . saving 30% to 
EfK*£>. Increasing costs 
mean higher petrel 
soon. Take advantage of Midwest's 
sensational values. As little as $5.00 down 
puts a Midwest in your home on 3i> 
days* FItEE trial. You're triply protected 
with: Foreign Reception Guarantee, 
Parts Guarantee. Money-Back Guarantee! 



UP 

TO 



SAVE 

501 



MAII COUPON \ODM / 



roil 

rmtt sooav trim, offer 4o- 

SAGS FOUR-COLOR FREE CATALOG 



: MIDWEST RADIO CORP., 
: Dept. 59-G. Cincinnati. Ohio 

E Without obligation on my part, send me 
" your new KUKK catalog, complete de- 
S tails of your llheral 30-day FHEE trial 
s Offer, and FHKK Miniature Rotating 
I 18-tube Dial. This is NOT an order. 

! Name 



User-Agents" 
Make Easy: 
Extra Money : 
Check Here: 
for r—1 : 
details l-J : 



: Address. 
"Town 



...State 



• Check n, if Interested in an All-Wave Battery Radio I 

-llllllllll.il I*. Illll ■■HIIMIII MM llllllll.lll.llllllllllllllll.lllllllll.ll.il. 
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Please mention Popular Scif.ntf. Monthly u lien anrxering advertisements in this magazine. 
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Learn 
TOUCH TYPING 

at home this month! 

Think of it! 50 to GO words a minute! 
Easily acquired in spare time. Royal's 
"Simplified System of Touch Typewrit- 
ing" shows you how. Obtain this valu- 
able course, prepared by experts, free 
with New Royal Portable Typewriter. 



SEND NO MONEY 

MAIL COUPON 
FOR DETAILS 





NEW ROYAL PORTABLE. Many 

exclusive improvements; includ- 
ing Touch Control — "it person- 
alizes the typewriter to your 
touch;" Finger Comfort Keys; 
Centralized Controls; Standard Keyboard. Easy 
to use — fast — and very durable. 

CARRYING CASE. Hand- 
Bome luggage- style case. 
Typewriter easily, quickly removed. 

LOWEST MONTHLY TERMS. Pay 

as you use it — only a few cents a day. 



FREE 



LATEST MODEL 

NEW 

ROYAL 

PORTABLE 

with o 

TOUCH^ 
CONTROL 




Royal Typewriter Company, Inc., Dept. P S-136 
2 Park Avenue, New York City. 
Please send me details concerning special FREE 
TRIAL OFFER on the New Royal Portable 
Typewriter with TOUCH CONTROL. 

NAME 

STREET 



I_CITY STATE— 




For Economy BUY— For Income SELL— Th* 
FIFEt-A EARED PIIE RENCH KIT 
New7'*8V2'Slits 
Each wall 3 INSTANT- 




LY Changeable Jaws — 
A $50 Service al the 
Cost of One Good Tool 1 
• MAIL Ihis Ad Today wilh your address: 
Get FREE — 7-Edft End-4-Amjfe Screw- 
er.ltll Picture Maiuaiof Mcchaiics. wilh 
f_ liter Otter. oc C Distributor Territory and Free Kit Offer - 
Be a PlieRach Man, They're making $35 to $85 Weekly! 

AMERICAN PUERfJICH Corp'm Pt %SSSO£-J!lSSA *- 



BUILD IT YOURSELF 




Build your own vehicles with 10" x 2 V Docnut Tired 
Wheels. This airplane type cord.tire was invented by A. 
J. Musselmen. who developed the original air-wheel for 
airplanes and motor vehicles. Requires only 12 to 15 lbs. of air 
to carry 200 lb. loads per tire. These Doenut tiren and ball bear- 
ing wheels are revolutionising- the lire Industry. They take less 
power to propel, literally flWt over bumps and are winners in 
t-oastina contests. You can build any of these vehicles in a few 
evening's spare time at home. Send 2bc for detail workina blue 
{Tints for anv vehicle shown above, or 50c for any three, except 
Midiret Auto blur print, which Is tl .00. Catalog of MUg set*, 
wheels and parts. FREE. 

THE MUSSELMAN PRODUCTS CO. 
6250-A St. Clair Ave. Cleveland, Ohio 



MUSSELMAN DOENUT CORD 



PUPPET HEADS MODELED FROM PULP 



(Continued from pane si) 




Boldly modeled fairy-tale head with rope hair 

a medium as clay, if these suggestions are 
followed. 

The paste should not be worked in until 
shortly before pulp is to be used. The longer 
the paper itself soaks in water, the better. It 
seems to ripen. My own practice is always to 
keep a pail of it on hand. It remains sweet 
and fresh for a long time if there is no paste 
in it. 

Puppets should be made individually, and 
the bodies varied according to the heads. It 
is, therefore, advisable to make a rough draw- 
ing of the whole figure. Width of shoulders, 
length of torso, and length of arms and legs 
vary with different types. Character is also 
shown in the hands and the size of feet, which 
should be made to correspond with the head 
and body. 

The human head is about a seventh of the 
height of the whole figure. That its character 
may be seen, the puppet head is generally 
larger — one sixth of the height. If larger than 
this, it may dwarf the body, giving the effect 
of a midget. If, on the other hand, it is made 
less than one seventh of the height, the figure 
will appear heroically broad and tall. 

For a large audience in an auditorium, 24- 
in. puppets are large enough. For living-room 
groups, the figures should be smaller, detail 
greater, and coloring more delicate. Large 
puppets must be broadly treated, colors vivid 
and every detail emphasized. Reduce the face 
to fewest and simplest lines. Eliminate all 
nonessentials. Then the face will seem to 
change expression with proper lighting and 
the mood of the play. Only extreme simplicity 
can achieve this result. 

The foundation for the head, or "arma- 
ture" as it is called, is a stick, such as the end 
of a broomstick, with a wad of paper tied 
around the end. While modeling, it is ad- 
visable to fix the end of stick in a vise at an 
angle. Even better is a heavy block of wood 
about 6 by 6 by 6 in. with a hole bored in 
it at an angle, just off the vertical, to hold 
the stick. A cross section of a log of wood 
answers the purpose. 

Any one should be able to mold an egg- 
shaped mass, small end down, on the stick. 
The better this oval is shaped, the easier it 
will be to model a good-looking head. With 
a pencil or pointed stick, lightly score a line 
lengthwise from top to point. Another line 
at right angles to this and halfway down 
marks the place for the eye sockets, the tops 
of the cars, and beginnings of the nose. Divid- 



ing the space between eyes and chin gives a 
line for end of nose and lobes of ears. Halfway 
between this and the chin is marked for the 
mouth. The throat is the length of the face 
and almost as wide as the face. Familiarize 
yourself with these proportions, which are 
normal, then depart from them as necessary. 
A head is five eyes wide and three noses 
long. One's thumb, ear, and nose arc all the 
same length. The thumb plus the ear plus the 
nose are equal to the length of the face. Place 
your thumb on your nose with the second 
joint of the thumb at the tip of the nose. 
Your thumb nail will touch just above bridge 
of your nose. Measure your ear with your 
thumb; it is the same length. Place the heel 
of your hand on your chin and lay the hand 
over the face; you can nearly touch your 
hair. Xote that the hand is the same length 
as the face. Observe the difference between 
the heads of men and women, of age and of 
youth. Study the nose in the front view, 
quarter side view, and profile. There are 
about six kinds of noses. Eyes may be placed 
straight, may slope up or down, be sunken or 
protruding, and round, oval, or triangular. 




Front and side views of an ideal head. This 
is the foundation for modeling any character 

Ears also vary greatly. The ears of old men 
appear very large. Chins are normal, project- 
ing, receding, pointed, or round. Faces are 
often narrow across forehead and broad across 
jaws, or vice versa, if not normal. 

Models everywhere ! Every human being is 
a model for a puppet. Look at the outline of 
faces, especially the jaw line. Notice the 
curve of eyebrows. Note the planes that 
catch the light and those that cast the shad- 
ows. Watch the shape of faces under differ- 
ent emotions. 

Start with an average head. Having formed 
a good oval and marked the lines, press with 
the thumbs to form sockets for eyes, making 
both at once. Press more deeply toward the 
nose. Next make small depressions each side 
of the mouth line, adding pulp to mold the 
lips. Add a lump of pulp for the nose and 
model it. If necessary, add more pulp to brow 
and check; this depends upon the face you 
are copying. Work a little on one side and 
then on the other, keeping your form bal- 
anced. Never finish one side or one feature at 
a time. The chin will probably need more 
pulp. In adding pieces of pulp, work and 
press them in well ; also be sure that they 
are of the same consistency, because small 
amounts of pulp dry out more quickly than 
does the head. Very large noses may be 
modeled over beads or nails. In Pinocchio, 
for instance, a straight 2-in. brad is driven 
in and the pulp worked around it. 

When the modeling is fairly satisfactory, 
give the face a coat of flesh-color paint. Use 
distemper, kalsomine, tempera, or poster 
paint, never oil colors, which shine and re- 
flect light and give no texture. A jar of tan 
color, one of orange poster paint, and a box 
of ordinary water colors or set of tempera 
colors answer every purpose. Ecru or cream 
forms a better base i Continued on page gi) 
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MAKING PUPPET HEADS 

(Continued from page go) 




A marionette representing the character of 
Macbeth with head modeled from papier-mache 

than white. Mixed with a touch of orange, 
it gives a good general flesh color. 

The color will give an effect of nature and 
show up some of the faults in the modeling 
not evident in the gray pulp. Correct these 
faults. Let the head dry a day; it will still 
be in a moldable condition. Give it another 
coat of paint, after which model the necessary 
finishing touches. Keep all broad and simple. 

Three or four coats of paint may be neces- 
sary. Do not apply paint thickly; let it soak 
well into the pulp and so retain the texture. 
A slight roughness is to be desired. 

Should the head appear too rough when 
dry, or if a smoother, more finished effect 
is desired, it is a simple matter to cover the 
head with a layer of paper. Paper toweling, 
wrapping paper, or note paper will serve. 
Wet the sheet and sop up the excess water. 
With a flat brush or a sponge, cover both 
sides of the paper with paste. Tear — do not 
cut — it in pieces about the size of a postage 
stamp and cover the face and throat with 
these, overlapping them. When dry, this cov- 
ering forms an excellent surface for painting. 

Dry the head for a day or two, preferably 
in the sun. Should the flesh color not be 
satisfactory, retint. A touch of sienna gives a 
darker flesh, appropriate to men; gray indi- 
cates age. When this coat dries, the features 
may be put in. Avoid dark spots of color, 
because they appear to be holes. Now add 
mauve and green-brown shadows for the eye 
sockets. Paint the eyeballs white and, when 
dry, add spots of blue-brown or black, ac- 
cording to your model. For certain effects 
eyes are sometimes outlined with dark lines 
around the entire oval, but shadows cast by 
the modeling are usually to be preferred. Do 
not attempt to paint eyelashes. 

Hair is a great improvement. It may be 
made of yarn, cloth, fur, or frayed rope. 
Crepe hair sold by the yard at theatrical shops 
will be found useful. It comes in many colors 
at about forty cents a yard. A quarter of a 
yard will make many wigs. Shellac is better 
than glue for attaching the hair. Sometimes 
it is necessary to make a sort of skull cap of 
stocking and sew the hair to this, after which 
it can be pasted on the head. 

When all is finished, the stick and part of 
throat must be sawed off on a diagonal line. 

In our next article will be shown how this 
is attached to the shoulder piece of the body 
at the proper angle to give best action. Vari- 
ous joints will be described, as well as the 
assembling of all parts of the body. 



Over 700,000 People 

have studied music this easy way 



Now You Can Learn to Play Your 
Favorite Instrument Without a 
Teacher 

Easy as A*B"C 

MANY of these 700,000 students 
didn't know one note from an- 
other — yet in an amazingly short time 
they learned to play their favorite 
instrument. Best of all, they found learning 
music amazingly easy. 

So monotonous hours of exercise — no tedious 
scales — no expensive teachers. This simplified 
method, perfected by the U. S. School of Music, 
made learning music as easy as A-B-C! 

From the very start you are learning real tunes 
by note. Every step, from beginning to end. is 
right before your eyes in print and picture. First 
you arc told how to do a thing, then a picture 
shmvs you how. then you do it yourself and hear it. 
And almost before you know it, you are playing your 
favorite pieces — jazz, ballads, classics. Xo private 
teacher could make it clearer. The cost is surprisingly 
low — averaging only a 
few cents a day — and 
the price is the same for 
what ever instrument 
you choose. 

Learn now to play 
your favorite instrument 
and surprise all your 
friends. Change from a 
wallflower to the center 
of attraction. Musicians 





LEARN TO PLAY 
BY NOTE 

Piano Violin 
Guitar Saxophone 
Organ Ukulele 
Tenor Banjo 
Hawaiian Guitar 
Piano Accordion 

Or Any Olktr Inifrummt 



are invited every- 
where. Enjoy the ]SggV 
popularity you have xriJ ^M 
been missing. Start 
now ! 

FREE BOOKLET AND 
DEMONSTRATION LESSON 

• 

If you really do want to play 
your favorite instrument fill out 
and mail the coupon asking for our Free Booklet and 
Free Demonstration Lesson. These explain our newly 
;>erfrcted method fully and show you how easily and 
quickly you can learn to play at little expense. V. S. 
School of Music, SI Brunswick Bldg., New York City. 

U. S SCHOOL OF MUSIC 

81 Brunswick Bldg., New York City 

Send me your amazinc free l>r»ok. "How Ynu Can Master 
Muslt* In Your Own Home." with inspirit]); message by 
Dr. Frank Crane: also Free lH-monM ration Lmhri. This 
iocs nut put me under any obligation. 



AddrrH* 

Hart You 

Instrument lnstr. i 



9"x30"— 36"— 48" PRECISION METAL LATHE 




thin the price- ranae of the urn all shop by " AMKRICAN" engi- 
neer*. Lathe R-uaranteed accurate within .001 ': hollow apindlc, lever- 
action UUI-Hpinftle, hashed liearinsrs; hand-feed entire length of bed: 
ted ground and polished steel; attachments of all types for all trades 
available at correspondingly tow prices. Extras include tail-stock drill- 
chuck $1.^5: «" face-plate rJ.7f>:t<iolriolrf.-r*l; countershaft $fi.7B. SO" 
overall length: for 36" I mirth add SI. 50- for 
4H". add $3.50. ATTACH MKNTS FOR GKAR 
Kb AUTOMATIC REVERSIBLE POWER FEED 
.003" per rev. and irears for cutting 12. 13, 24. 2fi. 
48, 52 and other threads. $9.85. Additional GEAl. 
TRAIN to cut ALL threads 7 to 84, S6. 20. Send 25', . 
shipped COb for balance. FOB., N. Y., Wt.. 80 lbs 



FREE 



I CATALOG of other MM 



24-pure c: 

s.tintiallv luw-i>rir<.ii i I 
ECTS AND PLANS. 

AMERICAN POWER TOOL CORP., 




80- F 4th Ave., New York, N.Y. 



ONE 
TUBE 



RADIO $T2s 

■ Post 

Haven't you always ■■■Psi iri 
wanted a Real. Power- a^aWi-«iu 
ful Radio Receiver, all your own? A Short 
•nd Long Wave net, that will actually 
bring in foreign citations from all parta 
of the World, police calls, airplanes, 
amateurs, etc., as well as your local sta- 
tions-. ACE Radios give tiUARANTKEb 
RESULTS! Thousands now in use. 
Amazing performance! Will bring in sta- 
tions many a $60. 00 radio can't gett ! 
NOW. 'he world famous ACE Construction Kits 
are priced so low that anyone can afford one! For 
ttnln tl ,£& we send you, postpaid, an attractive 
heavy metal chassis-panel ana every iwr( needed 
to build a powerful one tube receiver. Not a feeble 
crystal set! Works on two inexpensive dry batteries. Later, you can 
change your set into the two tube battery or All -Kin- trie set at spe- 
cial low cost. You get a valuable radio education by wiring it yourself 
from our clear diagrams. It's easy for even a child! Just a few simple 
connections. Send today for complete m tube kit only $1.25! 
For more power and Volume buy the TWO TUBE Receiver Kit S2.00 
All ft? I CPTDIP Two Tube hmiHe current set. No bat- 
Mi- L. tLttimV teries needed. Works on 105-I2& volt 

AC or bC line. Complete construction kit only $3.00 

ORDER NOW! ! Not a toy! Not an attachment! 
Kits wired 75c extra Tubes 75c each bouhle Phones 51.25 

AC E RAD 1 0 LAB 0 RAT0 R I ES rj^ jgSHtj*, 




%ol of 100/ Uses 



Grinds, routs, drills, carves, 
sharpens, cuts, engraves. 
Over 100 wheel shapesavail- 
able. Fits the hand perfect- 
ly. Weighs 1 pound. For use 
at home, in the shop or take 
to the job. Do away with 
slow hand work! A. C. or 
D. C, 110 volt, 13,000 r. p. m. 



$10.75 

and up 
Postpaid 

u. s: a. 

with 3 wheel 
shapesFree. 
Order today. 



Order on 
6 - d a y 
trial. Sat- 
isfaction 
guaranteed 
A | k for 
FREE 
booklet. 




MASTER CRAFTS- 
MAN'S SET 

17 useful accesso- 
ries to grind, drill, 
polish, sand, cut, carve, 
engrave, etc. Prepaid $5.00 



4I# 

» DolUh. 



CHICAGO WHEEL & MFG. CO., 115S. Aberdeen Street, Chicago, 111. 



DIESEL ENGINES 



WITTE DIESEL-LITE Plants are pow- 
ered with the safe, economical WITTE 
Diesel Engine. Lighting plants are priced 
$500.00 and up A.C. or D.C.— 5 and 10 
H-P. Stationary Diesel Engines. Priced 
$300 and up. 





Witte All-Purpose Engines 



Complete line of engines on wood skids or iron base. 
Enclosed, self-oiling, roller bearing. Operate on gasoline, 
kerosene or distillate. Immediate delivery. Free catalog. 

2221 Oakland Ave., 
KaoMs City, Mo. 



WITTE EIYGINE WORKS 



JANUARY. 1936 



Please mention Popular Science Monthly when answering advertisements in this magazine. 
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NEW! 

STANLEY 
ROUTER 




FITS YOUR 
DRILL PRESS 

Here's an easy way to add a high 
speed electric router to your present 
workshop equipment at very little cost. 

The router arm clamps on the col- 
umn under the drilling head. Either 
unit can then be swung out of the 
way while the other is in use. With 
this equipment you'll 

BE A PROFESSIONAL 

Router speed is 1 8,000 R.P.M. — the 
ideal speed for beading, fluting, vein- 
ing, carving, inlaying, rounding of 
edges and many other decorative cuts. 
Sanding is unnecessary. 

Router can be removed from the 
arm and used as a hand router. 



Send for complete de- 
scription on this versa- 
tile equipment. Ask for 
Catalog No. 61. 



STANLEY ELECTRIC TOOL DIVISION 
The Stanley Works > 
106 ELM STREET f sTANL E fl 
NEW BRITAIN, CONN. S 

Made by the makers of the World Famous 

STANLEY TOOLS 




Always mention Popular Science 
Monthly when answering adver- 
tisements in this magazine. 



THE NEW 

42" STREAMLINED 



BOUCHER 
SPEEDSTER 




You enn (mild Ihi* ullra-moilorn racing model. Complete hull kit ready 
to ■IWlljljilll ttf flit May he equipped with Boucher hiKh-Bpeed en- 
Kine S-72. 

GET THE 1936 BOUCHER HOBBY BOOK 

SCALE MODELS 

Select the model you will make thin winter from 
, the large Ilmicher assortment: over fifty differ- 
nt modeU. Historic vessels, clipper whips, 
nshlnit schooners, ancient and modern war- 
»hip*. Steamhhip. pub-marine, eoajttuuard 

.' v cutter, racinir yachts, etc. 

GET BOOK "SCALE MODELS OF 
AMERICAN SHIPS" 
Both copi es mail cd prom ptl y -2Sc 
Boucher, Dept. P. S. 
126 Lafayette Street 
New York 




WEATHER VANE REGISTERS ON DIAL 

(Continued from page SQ) 



track for the rotating switch (Fig. 3). 

Obtain from a plumbing shop a 10-ft. iron 
pipe, 1-in. inside diameter, and cut a piece 1 ft. 
long from it. Have one end of the short piece 
threaded, as well as both ends of the longer 
piece. Screw an elbow joint onto the end of 
the latter. The short pipe should then be cut 
to a length sufficient to correspond to the 
overhang of roof where the vane is to be 
mounted. 

Measure the approximate distance from the 
position the control box will assume on the 
roof down through the house to the place the 
dial is to be hung, and multiply this by seven- 
teen, giving the footage of wire needed. Before 



CONTROL 
BOX 




OVERHANG 
Of ROOF \ 

TURNBUCKLE ' 




GUV Wtl5E 
TO ROOF 




WINDOW,/ 
SILL 



SUPPORT 



/IBS 



tSection 



The iron pipe supporting the vane rests in 
a wooden trough attached to the window sill 

buying the wire, add on to your estimate 
enough footage to cover the distance from the 
dial to the current source, (a 6 to 8-volt bell- 
ringing transformer or batteries) and back. 
Bell or annunciator wire is all right for this 
purpose (18-gauge). 

In some convenient place, lay the wire out 
in the required lengths, seventeen pieces in all. 
Bind these together with tape every few feet 
and mark one wire at various intervals to be 
used as the lead-in wire. Then feed one end of 
this cable through the short and long lengths 
of iron pipe before screwing the short one into 
the elbow joint. The top of the longer pipe 
goes through a hole in the bottom of the con- 
trol box, and is fastened by a lar r ;e nut and 
w asher on each side. 

Fan the end of the cable out in the control 
box and arrange so that each of the large seg- 
ments may have a wire soldered to it. Tape 
the wires where they enter the pipe at both 
ends. Then solder the seventeenth or lead-in 
wire to the thrust bearing, or if you used a 
whole bicycle hub, to the lower end of the 
hub, making it possible for the electricity to 
flow from the current source up the lead-in 
wire, through the thrust bearing to the brass 
rod, out over the hinge and through the brass 
arm of the revolving switch, down whichever 
segment it is lying on, to the corresponding 
light in the dial, through the switch near the 
dial and back to the current source. 

The dummy segments are used in the seg- 
ment table to prevent the switch from resting 
on two live or large segments at one time and 
so lighting two bulbs in the dial, with conse- 
quent dimming of both. They also serve, of 
course, to make a continuous track for the 
switch so as to insure very smooth operation. 



Complete this part of your instrument by 
screwing on one of the remaining sides of the 
control box and make a sliding door (Fig. 
3B) of the other side, with overlapping joints 
to keep out the weather. The door should 
be covered with sheet lead wide enough to 
extend over the joints. These projecting edges 
should be arranged to slide in grooves formed 
by the lead casing of the box and extra pieces 
soldered on along one edge. 

The pipe supporting the vane rests in a 
wooden trough attached to the attic window 
sill by a hinge, and held up by two galvanized 
iron wires tightened with turnbuckles. The 
pipe is held to the roof about 4 ft. up with 
two more wires and turnbuckles. It will be 
necessary to cut a slot in the bottom of the 
window frame to admit the cable, which is 
covered with sheet lead from the end of the 
pipe to the inside of the window sill. The 
method of supporting the vane is made clear 
by a drawing in the preceding column (Fig. 6). 

Paint the whole assembly with two coats of 
enamel, using white to reflect the light and 
thus reduce the heat. Add an appropriate ini- 
tial or insignia to the vane if you wish. 

The construction of the dial will be de- 
scribed and fully illustrated in next month's 
issue. 




NOW 
READY 
. . Your copy of the 
1935 Home Workshop 
INDEX 

HOW often have you hunted through 
your back copies of Popular Science 
Monthly to find some home workshop ar- 
ticle you distinctly remembered seeing? 
And what a job it was! No one ever real- 
izes what a wealth of material is published 
in this magazine until he has to go through 
a number of issues to find some particular 
item. 

You can save yourself all this trouble by 
using the Home Workshop Annual Index. 
This lists alphabetically every article pub- 
lished on craftwork, shop methods, house 
repairs and short cuts, model making, ra- 
dio, automobiles, and such hobbies as 
chemistry, microscopy, and astronomy. 

It is not necessary to fill out a coupon or 
write a letter. Merely address Popular 
Science Home Workshop Index, 353 Fourth 
Avenue, New York, N. Y., and inclose ten 
cents together with a plain return envelope 
addressed to yourself. Do not put a stamp 
on the return envelope which you inclose; 
we will pay the postage when we mail the 
Index to you. 

A few copies of the 1934 Index are still 
available, if you want one, inclose twenty 
cents and both the 1934 and 1935 issues 
will be sent. 
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POPULAR SCIENCE MONTHLY 



The Choice of 
Champions 



Free Booklet 
HOW TO SKI 
will help you learn 
NORTHLAND SKI MFG. CO 
94 Merriam Park 



NORTHLAND 
SKIS 



For case in han- 
dling, speed and 
durability North- 
land Skis are the 
leaders everywhere. 
, reated by veteran crafts- 
men. of the choicest of 
seasoned wood, uniformity 
of drain, weight and llm- 
bcrneas are assured. Sclen- 
titleally designed models 
for touring, slalom, down- 
hill, jumping and racing. 
Look for the deerhead 
trademark that Iden- 
tifies Northlands. 



St. Paul, Minn. 



World's Largest Ski Manufacturers 



Wake £|5() Weekly 

GIVING,SISi£ AWAY 



„ --, ■BUilltrj 1I1T.I RCA LICENSED 

FREEHHRADIOS 

RCA IJcensed Automobile and Home Radio Sct» for American. Eu- 
ropean and South American Reception. Beautiful World Mnst<*r m 
tthk1«-1 radios. Guaranteed foreign reception. Custom made with 
exquiniteall matched walnut cabinet, aeroplane dial , twin illumination , 
dynamic si*-»ker and automatic volume control -Given kwv ab»o>ul>- 
Iv FREE with our new sensational unique I'UNCH SALES CARD 
PLAN. This is the opportunity of the year-make up to $UiO cash each 
week for yourtfi-lf. Every home, car owner, store, office, factory, 
lodee. club or individual wants these marvelous new FKEh KUA LI- 
CENSED RADIOS. 

Can also furnish Radios for Battery Use 

WRITE TODAY FOR OUR NEW STARTING OFFERS 

Start at once makinjr money with our unique sales plan. Write for 
full information how you can secure any or all of theae plana. 

DELUXE MFG. CO., Dept. 238, 

173 W. Madison St. Chicago, III. 



For Fine Power Tools Get 

H O P P E ' S 

Specially Refined 
LUBRICATING OIL 



LIGHT, Pure. Poiictratinff. Excel - 
1 lent, too. for firearms, fractional 
elect rie mot ors and clock media - 
nisms. Won't gum. Ideal for clean- 
ing, polishing and preventing rust. 
]>on't confuse with ordinary oils — 
ask your dealer for HOPPE'8. Send 
l~>c for 1 oz. trial can to l*"rank 
A. Home, Inc.. 2311 Xo. 8th St.. 
Philadelphia, Pu. 




Christmas Special 

ELECTRIC TRAIN 

Electric Train Kit for only 
! Takes hut thirty minutes 
d assemble: runs on ordinary 
ry cells and needs no tracks 
or transformer; beautifully 
lithographed in 5 colors — 
red, blue, yellow, green 
^ and brown: fast, it 
9C|l ^"^^^s^ B0,>H fo*t*f than most 

^ large trains: runs in- 
doors or outdoors: all packed in a jumbo colored box. 
Sent complete for only 25c, plus 10c postage and pack- 
ing. Get two or three, they make swell Xmns presents. 

ELECTRIC TRAIN COMPANY 




Dept. 2, 



6615 E. Jefferson Ave., 



Detroit 



50c VALUE FOR 19c! GUARANTEED 

No. HEr-Drexel blades. Finest blue 
steel blades made for Gillette type 
razors . Test one or two blades. If not 
the best you ever used, bar none, return 
unused blades and your money will be re- 
funded. Guarantee with each package. 
25 blades 19c. 100 blades 79c 
(Sent postpaid) 
CDCC Wholesale catalog of 3500 fast sellers. Send for 
r KEE copy today. 
Spors Co. io-35 Frank St, 




Le Center, Minn. 



MODERN PIPE RACK AND 
TWIN HUMIDORS 

( Continued from />agf 6; ) 

thickness of cylinders, due to a taper of sev- 
eral thousandths of an inch required in cast- 
ing. The best method to follow, therefore, 
is to turn the notch very carefully, testing 
periodically with the cylinder section. A close 
fit is essential because a humidor should be 
reasonably air-tight. 

THE next step is to cut two 3^-in. sec- 
tions from the cylinder on a band saw 
or a circular saw, or by hand with a hack 
saw. Be certain the cut is exactly at right 
angles to the side walls of the cylinder. Sand 
the cut edges smooth. One of the best ways 
is to use a flat revolving sanding disk in the 
lathe. The cylinder should be laid in a 
wooden carriage — a block of wood with two 
strips nailed to it will do — so that it can be 
moved along the lathe bed toward the sand- 
ing wheel. 

The two 7-in. rods that form the lower part 
of the pipe rack are attached to the base 
with small screws, rising through counter- 
sunk holes in the base plate. The position of 
the rods will depend on the shapes of the 
pipes you intend to use with the rack. In the 
instance shown, the forward rod was set J£ 
in. back from the front edge of the base, and 
the second rod 1 in. from the first. 

The third rod is cut up to form the cross- 
bar and the two cover handles. The crossbar 
is 3J4 in. long, and its ends are shaped with 
a round file to conform to the curve of the 
cylinders. The ends should be drilled to a 
depth of about % in., and holes of equal diam- 
eter should be drilled in the two tubes. Here 
again, the exact height of the crosspiecc will 
vary with your pipes. In the model illus- 
trated, the holes in the tubes were drilled 2% 
in. above the base. 

Since it is difficult to countersink holes on 
the inside of a tube, screws cannot be used 
to fix the cross piece. However, a satisfac-' 
tory joint may be made by dipping sections 
of match stick in glue and setting them in 
place like dowels. Of course, small hardwood 
dowels or metal pins will make a stronger 
joint. 

Each tube is fastened to the base with four 
screws. Holes must be drilled and counter- 
sunk in the base, and other holes drilled in 
corresponding positions in the tube. Drill the 
tube by using the holes in the base as a jig. 

AFTER all the holes are drilled, cut two 
waxed paper disks of the same diameter 
as the tubes, place them between the tubes and 
base, and then work all four to an air-tight 
fit. 

Two types of operations have not yet been 
described — polishing and decorating. Both 
should be performed before any of the as- 
sembly operations, but after all of the con- 
struction steps have been taken. Polishing 
(described in detail in P. S. M., Nov. '35, 
p. 60) calls for two steps: First, buffing on a 
high-speed muslin disk wheel. Pumice, mixed 
with water to a mudlikc consistency, is used 
as the polishing agent. Second, dry polishing 
with Carnauba wax or a good, clear pow- 
dered floor wax. A final buffing on a clean 
wheel will bring out a high, lasting gloss. 

Decorative operations may vary. Some 
craftsmen will prefer the clean, modern effect 
illustrated, without any carving or turning. 
Others may wish to turn concentric bands on 
the cylinders (see P. S. M., Dec. '35, p. 100). 
In that case, mount the tubes on a round, 
softwood mandrel set between centers of a 
lathe and proceed as in wood turning. Spin- 
dle carving may be used to decorate the cov- 
ers, the knobs, or even the base. 

Another consideration is the choice of col- 
or. Solid colors available in cast resins range 
all the -way through the rainbow. 



NATIONAL 

SHIP 
MODEL 
CONTEST 




PRIZES 



Met r o -ffoldwyn- M ayer's 



muTinn BounTH 



Build a scale model, 2 feet long, 
of the H. M. S. BOUNTY and win 
one of these grand cash awards. 

1st Prize 

$500 

2nd Prize 

$300 

3rd 
Prize 

$200 




• Here's the greatest kit value ever offered 
plus a wonderful contest with grand prizes. Kit 
builds a large model, two leet long, of the fa- 
mous, old, full rigged English armed transport 
H.M.S. BOUNTY, featured in M.G.M'S twill- 
ing sea picture "Mutiny On The Bounty" now 
being released. Set contains solid balsa wood 
hull, shaped and semi-finished, also all materials 
for masts, cross arms, railings, life boat, guns. 
Numerous other fittings and parts, easy to cut 
out, are furnished on printed balsa wood. A 
large tube of cement is provided as well as 
paints and sandpaper. 

Shaped Hull for 2 ft. Model 

• In addition to the detailed working draw- 
ings, a special top deck template is supplied 
which can be glued to top deck if desired, show- 
ing exact location of masts, hatches, deck ap- 
paratus, etc. Also included is a large full scale 
50 inch x 30 inch plan based upon the original 
plans in the archives of the British Admiralty 
providing the finest and most complete working 
drawings yet prepared for ship model builders. 
Each part can be laid on drawing the exact size 
and shape the part should be. Carefully worked 
out step-by-step instructions are given. Open to 
all — full details of the contest rules included in 
each set. Remember whether you're "contest 
minded" or not you'll want to build and own 
this beautiful model. Complete Model Kit only 
$1.50. 

• Cet your "BOUNTY" Kit at your nearest de- 
partment Mtvre or hobby shop; or send COL'PO.S 
BELOW today. Start NOW to win your cash prise. 



I FS-1 

! Model Builders Guild, 

| Dept. S, Hempstead. N. Y. 

I Send me complete Kit for making model 

I of THE BOUNTY— 2 feet long. I en- 

I close $1.50 plus 25C carriage charges. 



I 
I 
I 
I 
I 
I 
■ 



NAME 

ADDRESS.. 
CITY 



..STATE.. 



_ ASK FOR , 

[EpAGE S 

CASEIN GLUE 

A h^u£ CASEIN GLUE 



JANUARY, 1916 



Please mention Popular Science Monthly when answering advertisements in this magazine. 
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LITTLE JACK HORNER 

SAT IN A CORNER 

AFTER EATING A LARGE PIECE OF PIE . . . 
HE STUCK IN HIS THUMB, 
AND PULLED OUT A TUM, 

/WHICH HE ALWAYS KEPT IN HIS VEST\ 
\POCKET FOR JUST SUCH EMERGENCIES/ 



WHY MILLIONS 
CARRY TUMSI 

\A ILLIONS now know the smart thing is to 
ivJ - carry a roll of Tunis, always. Heartburn, 
gas, and other symptoms of acid indigestion 
have a habit of occurring at unexpected times. 
You don't have to drench your stomach with 
harsh alkalies which physicians have long 
warned may make the tendency toward acid 
indigestion worse. Turns, a real scientific ad- 
vancement, contain no soda or other alkalies, 
instead a wonderful antacid that simply neu- 
tralizes stomach acidity, the balance passing 
out of the body inert. Pleasant to eat as candy, 
only 10c a roll. Put a roll in your pocket now. 



FOR THE TUMMY 




Beautiful 5 color 1935-36 Calendar -Thermometer 
with the purchase of a 10c roll of Turns or 25c box of 
NRfthe all-vegetable laxative). At your druggist's. 



hip model Fittings 



Build the Great Republic 

Construction (tets, fitting and blueprints for all popular model*. 
We manufacture the largest and finest line of fittings for nailing 
Rhips, battleships, destroyers, whaling 
ships, motor boats, Marltk-hcati (50-8oi.li and 
Class A racing yachts. Send 15c today for 
our illustrated catalog. 

A. J. FISHER 

1002-2 Elloik »»e. Rojral Oak. Mich. 




Ideal Christmas (jift 

Better Microscope Sets with Sturdy 
American Microscopes 





l 









Complete outfit; with all the necessary equipment 
ami a book of directions for making microscope 
preparation*. 

Little Bio-Set (with 100-power microscope) $ 8.50 

Junior Bio-Set >with 150-power microscope) 17.50 

Senior Bio-Set I with 425- power microscope) 27.50 

PprC_A> an added feature, we shall send 
■ to each purchaser of a set a culture of 

Uring Microscopic organisms with full directions 
for culturing them, del the thrill of watching the 
behavior of these minute specimens. 

Gifts sent dirtct if so desired. 
Telegraphic orders given immediate attention. 

NEW YORK SCIENTIFIC SUPPLY CO. 

Source of scientific supplies for schools and colleges, 
111-113 East 22nd Street New York, N. Y. 



DID EXPLODING METEORS DIG 
THE CRATERS ON THE MOON? 

' C "Uthiurd fr,i»: p„£,- ,' 



moon would be stupendous beyond anything 
we can conceive of on earth. The upheaval 
would be far greatei on the moon than on 
earth, due to the much smaller force of grav- 
ity opposing it and the absence of any at- 
mosphere to retard the projectile's velocity. 
Besides, the striking meteor would act like a 
T.X.T. shell, rather than a solid shot, for 
the heat generated would vaporize its metals, 
causing a terrific explosion which would 
greatly increase the height to which the walls 
were raised. It would be quite possible for a 
hole 150 miles wide to be torn by such a 
meteor shell. 

Some small hint of the damage possible 
from meteor impacts on the moon millions of 
years ago can be gained from a photograph of 
the famous meteor crater on the earth's sur- 
face near Winslow, Ariz. 

THIS hole, large as it is, would make a 
poor showing on the moon, for there you 
can see thousands much larger. Our Arizona 
crater lacks the central peak but its absence 
can be explained by the thousands of years of 
weathering which has worn it away since the 
time the enormous meteoric mass struck. The 
peaks remain in the moon craters because 
there is no atmosphere, no rain and no disin- 
tegration by the freezing and thawing of 
water with temperature changes. 

The presence of water's eroding force in the 
earth's atmosphere also explains the fact that 
our planet is not pock-marked all over like 
the moon. Probably the earth was cannonaded 
as fiercely as the moon in the period when 
loose planet-forming material in our solar sys- 
tem was still being "swept up" after the for- 
mation of the planets and the moons. This 
process was described in a recent issue. (P.S. 
M., Aug. '34, p. S6). 

A third experiment which illustrates the 
formation by impact of craters with central 
peaks can be carried out with the aid of a 
motion-picture camera. The strip of film re- 
produced here shows the results of photo- 
graphing the fall and impact of a drop into a 
pan of water. 

I set up my camera and focused it for a 
close-up on the surface of the water in the 
pan. A photoflood lamp furnished the illumi- 
nation. While water drops fell regularly from 
a medicine dropper, I took several short strips 
of film. Two consecutive frames selected from 
one of these strips showed graphically the dy- 
namics of crater formation. 

The impact of the drop first depressed the 
center and pushed out a swift little circular 
wave which, thrusting against the inertia of 
the surrounding liquid, piled up a circular 
wall of water. Then this wall, surging back 
toward the point of the drop's impact, lifted 
the water into a tall peak of liquid. An ama- 
teur movie camera (sixteen millimeter) can be 
used for this experiment by shortening the 
focus of the lens. The addition of a fairly 
strong magnifying lens in the place of a reg- 
ular portrait attachment will enable the cam- 
era to be brought within very close range of 
the pan of water. 

THE dark, mottled areas of earth's nearest 
neighbor have aroused man's curiosity 
from the very beginning of history. Before he 
had the telescope, the moon's surface was sup- 
posed to be nearly level; the dark and light 
areas stood for continents and oceans. After 
Galileo's glass showed him circular mountains 
which cast long shadows in the sun's light, 
they were naturally compared to the forma- 
tions nearest like them on earth — volcanoes. 

Although many modern scientists have re- 
jected this idea, they are still unable to give a 
positive explanation of the craters and the 
"rays." These latter features, as their name 



indicates, are long, whitish lines, nearly 
straight, which radiate like wheel spokes 
from some of the larger, walled plains. Sev- 
eral wheels of these rays are shown in an ac- 
companying photograph. 

One hypothesis, daring in imagination, ex- 
plains both craters and rays as the remains of 
sun spots and flaming solar prominences, left 
when the moon gradually solidified after be- 
ing a midget sun! We naturally wonder 
whether the earth was also a flaming sun in 
miniature. If it was, the remains of sun-spot 
whirlpools left on cooling were completely ef- 
faced by the geologic changes caused by at- 
mospheric weathering. On the moon they per- 
sisted, due to the early loss of its atmosphere. 

It is interesting to compare the moon's cra- 
ters with the sun's whirlpool spots, and spec- 
ulate about the formation of the rays. 

In the combination photo-diagram of the 
sun and moon, the flaming solar prominences 
are shown erupting from sun-spot storms. 
These are visible in profile at the edge of the 
sun's disk during a total eclipse but, of course, 
extend out many thousands of miles in other 
directions as well. 

THE midget-sun hypothesis supposes that, 
when the flaming moon cooled and solid- 
ified, its last sun-spot storms became great 
crater holes, from which the long sun-spot 
prominences of flaming matter squirted out in 
all directions and fell in ash upon the moon's 
crusted-over surface, leaving the deposits 
known as the rays. 

Whether this explanation is credible or not, 
it appears probable that the rays were pro- 
jected outward from the craters they surround. 
The impact theory claims that they are enor- 
mous splashes of rock dust, produced and 
thrown out in all directions by the eruption 
following the impact of the meteor shell 
which formed the crater. 

Still another hypothesis goes back to the 
original idea that the moon once had seas and 
supposes that the circular craters are the re- 
mains of gigantic coral atolls, formed around 
submarine mountain peaks, as were the hun- 
dreds of circular coral islands found in the 
South Seas of our earth. This line of reason- 
ing, of course, fails to explain the rays, un- 
less some of the circular islands later turned 
into volcanoes. 

No other subject in astronomy is so inter- 
esting to speculate about, or has had so many 
theories pinned upon it. The impact theory 
seems the most deserving of belief, yet the 
markings on the moon still remain undeci- 
phered hieroglyphics, lacking an unquestion- 
able explanation. When we can read them 
clearly, we shall have the key to the history 
of our mysterious satellite. 

EXERCISES STRENGTHEN 
CERTAIN PLANT LEAVES 

Leaves of sensitive plants, such as the mi- 
mosa, get stronger when exercised just as do 
the muscles of athletes, it is reported by two 
experimenters at the University of Illinois. The 
leaves of the mimosa plant fold up and col- 
lapse when touched but return to normal after 
ten or fifteen minutes. The scientists made use 
of this fact in their exercise experiments with 
the plants. To certain leaves of these plants 
weights were attached and the leaves touched, 
causing them to collapse and rise again. Seven 
plants made up the botanical gymnasium class 
in which this training was carried out. After 
thirty days of such weight-lifting exercises, it 
was found that these leaves could do forty- 
one percent more "muscular" work than leaves 
on the same plants which had not been 
similarly exercised. 
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HOME WORKSHOP CLUBS 

(Continued from page 71) 

Callahan, manual training teacher in the local 
high school and a member of the club, gave a 
talk and demonstration on the operation of 
bench saw, planer, and lathe at a recent 
meeting held in the workshop of Michael J. 
Rudolph, president of the club. 

Easton-Phillipsburg Homeworkshop Club, 
Easton, Pa. At the organization meeting of 
this new club, with twenty-four members 
present, the following officers were elected : 
Edward McCluskey, president; W. P. Wat- 
son, vice president; F. M. Beale, secretary- 
treasurer. 

Brunswick (Me.) Homeworkshop Club. At 
a recent meeting in the Manual Training 
Building, the members listened to a discussion 
of fine cabinetwork by Lincoln Clough, of 
Durham. He placed special emphasis on sharp- 
ening tools, and exhibited several unusual ex- 
amples of craftsmanship, including a violin. 

Edison Homeworkshop Club, Chicago, 111. 
The club was recently invited to make use of 
a model home workshop set up in a hardware 
store at 1224 Belmont Avenue, and one meet- 
ing has already been held there. ... A talk on 
"Woods and Their Uses" was given at a pre- 
vious meeting through the courtesy of one of 
the leading craftsman service companies. 

Western Springs (111.) Homeworkshop Club. 
This newly organized club got under way with 
thirteen members. The president is H. E. 
Shore and the secretary-treasurer, E. L. 
Whistman. 

Club des Artisans Amateurs, Trois-Rivieres, 
P. Q., Canada. A demonstration is to be given 
at the rate of one a month on the following 
subjects : tool sharpening, wood finishing, wood 
turning, soldering, taxidermy, electrical hints, 
clock repairing, and decorating. At a recent 
meeting J. C. Boissonneault exhibited a smok- 
ing stand, and Albert Ricard a crucifix. 

Peekskill (N. Y.) Homeworkshop Club. To 
facilitate the work of repairing old toys for 
distribution at Christmas, the Drum Hill 
School workshop was kept open on Tuesdays 
and Thursdays under the supervision of Harry 
L. Towers, the manual training instructor, 
who is also secretary of the club. The members 
have also been busy preparing for the annual 
contest and exhibition, with five competitive 
classes — furniture, model making, novelties 
and toys, metal work, and art. 

Maple City Homeworkshop Club, La Porte, 
Ind. A competition of one-evening projects 
has been started. The members bring in their 
entries at every second meeting. The club 
meets twice a month. . . . The members, who 
now number thirty-one, recently paid a visit 
to the industrial arts shops of the local high 
school. 

Fargo (N. D.) Homecraft Guild. It is not 
unusual to have all twenty-nine members of 
the club and several visitors present at a reg- 
ular meeting, which is evidence of sustained 
interest in the club's activities. The meetings 
arc held in a basement room of a local hard- 
ware store. Among the members are a mill 
workshop operator, a contractor, a carpenter, 
and the assistant superintendent of a foun- 
dry, all of whom have workshops at home as a 
hobby. . . . Recent programs included dem- 
onstrations on sharpening hand saws and cir- 
cular and band-saw blades by T. Ostbye, 
Chris Sorenson, and O. M. Mickelson, mem- 
bers of the club; on using a jointer for bevel- 
ing table legs and cutting rabbets, and on 
making box joints and diagonal cuts on the 
circular saw. 

Chickasaw Homeworkshop Club, Memphis, 
Tenn. The club has materially increased its 
membership as the result of an exhibition given 
at the Mid South Fair in Memphis. The man- 
agement provided a space 14 by 22 ft. free of 
cost, in which the club placed home workshop 
machines borrowed from local dealers, a work- 
bench, a selection of hand tools, and various 
projects made by members. 
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MORE $5 PRIZE WINNERS 

Two prize winning letters in POPU- 
LAR SCIENCE MONTHLY'S new Se- 
crets of Success contest — "What Home 
Study Has Meant to Me" — are printed be- 
low. Read these stories carefully because 
your own career may be just as interesting 
and inspiring to other readers. If you think 
so, put it down on paper and send it in. 
We will pay $5 for every letter we publish. 

Contest Rules 

Only letters from bonande home study 
school students will be considered and 
these must contain the name of the school 
and the name of the company, or com- 
panies, for whom you ha% : e worked since 
graduation. (Names, however, will be de- 
leted from the letters when published.) 
We also want to know the kind of course 
you took and the type of position you 
have held. Your own identity will be kept 
anonymous, if desired. 

We are interested in facts, not literary 
ability, but please write clearly, complete- 
ly, and keep your letter within 500 words. 
We are not looking for "get-rich-quick" 
stories or freak adventures, and authors 
must be prepared to substantiate the truth 
of the statements. Manuscripts submitted 
and printed become the property of this 
magazine, and we are not responsible for 
the return of rejected stories unless suffi- 
cient postage is provided for this purpose. 
Address your contribution to Success Story 
Department, Popular Science Monthly, 
353 Fourth Avenue. New York, N. Y. 



FIRST CALLED BACK 
WHEN MINE RE-OPENED 

Since early boyhood, I had been inter- 
ested in anything pertaining in any way 
to electrical work and had tinkered with 
bells, telegraph sets, batteries, etc. in a 
sort of hit or miss fashion, having no 
definite knowledge of the theory of what 
I was trying to do. 

It is therefore small wonder that I was 
very enthusiastic the first time I read the 
advertisement of one of the correspond- 
ence schools offering to train men at home 
in electrical work. That was in 1920. As 
I was going to school locally at the time 
and didn't have the necessary money for 
the course — even the down payment — I 
was forced to abandon any idea of taking 
it then. 

In 1921, due to adverse financial con- 
ditions at home, I quit high school while 
still lacking one year of finishing. For 
three years I worked at any job I could 
get, mostly hard manual labor as I was 
quite big for my age and capable of hold- 
ing my own with older men. The section 
of the country in which we were located 
at that time (Northwestern Texas) paid 
30 to 40 cents an hour for this kind of 
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work and while I used to think I would 
rather commit suicide than spend the rest 
of my life at manual labor, still I could 
never seem to accumulate the $5 needed 
to start the home study course. 

When our family moved to Arizona in 
1924, my father's financial position was 
somewhat better and he insisted that I go 
back and at least finish high school, which 
I did in 1925. Upon graduation, I obtained 
employment with one of the local copper 
mines in the capacity of laboratory as- 
sistant in the assay office which paid 48 
cents an hour. 

I tried to interest myself in chemistry 
because that was the job, but I soon real- 
ized that my life work couldn't lie in that 
direction. Having enough money saved by 
December of that year, I returned to my 
first inclination, electricity, and enrolled 
for the course which had inspired me five 
years before. 

Soon after starting my studies, I en- 
deavored to obtain a transfer to the elec- 
trical department of the company for 
which I was working, but as they had no 
openings, I was unable to effect the change. 
When I had completed about half the 
course, I saw there would never be any 
chance of getting into electrical work with 
this outfit so I quit the laboratory and 
applied to the chief electrician of another 
large mine. 

It so happened that he needed an elec- 
trician's helper but wanted an experienced 
man. Unfortunately, of course, I couldn't 
qualify as such but I told him about the 
home study course I had been following 
and to my surprise I got the job. That 
was early in 1926 and the job paid 52 cents 
an hour with lots of overtime which 
brought the wages up to about $140 a 
month, working every day. 

My rise was not meteoric but it was 
steady with frequent wage increases and 
added responsibilities until at the end of 
two years and a half I was a full-fledged 
electrician earning at that time from $200 
to $300 a month. What gave me the most 
satisfaction was the fact that I was se- 
lected for many jobs requiring skill and 
knowledge for which so-called "practical" 
men, with many more years experience, 
were overlooked. 

I worked until January 1933 when this 
company was obliged to suspend all op- 
erations. Like a good many others in this 
country I was forced to go on the dole; 
either that or leave home and all that I 
had acquired in this neighborhood (having 
married and bought a home) and seek 
problematical employment elsewhere. Even 
under these conditions my home study 
training stood me in good stead as I was 
able to obtain many small jobs which 
brought me in more than I had received 
on relief while others, with no technical 
training, were forced to subsist on the pit- 
tance they received from the Government. 

In June 1934, the mine resumed oper- 
ations on a very small scale but I was one 
of the first to go back to work. I am now 
employed steadily as mine electrician 
while two of the older "practical" men, 
whom I used to help, are working as "trou- 
ble shooters" with irregular employment 
and for less money. 

While this is not intended as an un- 



TRAVEL For "Uncle Sam 




RAILWAY POSTAL CLERKS 



$1900 First Year Regular 
Raise to $2450 

COMMON EDUCATION SUFFICIENT 
MEN -BOYS 18 to 35 



FRANKLIN INSTITUTE 

Dept. D297, Rochester, N. Y. 



New 40 hour Postal week means many 
appointments. Railway Postal Clerk- 
Mail Carrier— Postoffiee Clerk 



/ 

o 

A Rush to me, entirely free of charge (1) a full 
o description of U. S. Government Jobs; (2) 
o Free copy of illustrated 32-page book, "U. S. 
<v Government Positions and How to Get Them"; 
^ (3) List of U. S. Government Jobs; (4) Tell 
r me how to qualify for a U. S. Government Job. 



Mail Coupon 
—Today Sure 



Name.. 



Address 

Use This Coupon Before You Mislay it— Write or Print Plainly 




For Trained Auto, Diesel, 
Ground Aviation Mechanics ! 

Tremendous expansion of Automotive Indus- 
try and quick development of Diesel Engines 
and Aviation offer new opportunities for 
trained men. Earn $35.00 to $75.00 a week. T 
train you in 8 weeks in largest schools of kind. 
New, slsort, intensive practical shop ptan. 

MONEY BACK GUARANTEE 

Learn with real tools on real equipment! No 
frills — all practical work! 18 years* success in 
training ambitious men to qualify for special- ay 
ized jobs at good pay. Two complete schools. 
Write at once for Free Opportunity Book 
and Special Low Tuition Offer. Address 
school nearest you. 

U|cSWEENY TRADE SCHOOLS, Dept. 6-25 
VI Cleveland, Q. f or Kansas City, Mo. 




BE A TRAINED 



AUTO-DIESEL 



GOOD JOBS- 
GOOD PAY 

EARN AS 
YOU LEARN 
AT HOME 



Diesel Power for trucks, busses, 
tractors, farm power and lighting: 
plants opens rich, new fields or 
opportunity for Diesel -trained 
men. 

(i'X)d jobs, at par, await those, 

who prepare NOW to Ret in on the 
imuind floor of this faat-irrowinjr in- 
tl i is try. And with combined Auto- Diesel 
" Job- Way" Training , bnmjrht to your 
Lome by the pioneer a utornotiv? home- 
..■ \ you can train for success 

in this new field without leaving your 
prcaont position whilo learning. 

"Job-Way" Training Is Practical, Compl«te v Modern 

Our modern, revi»«d Training- covers every new development in the 
operation and repair of present day gasoline and Diesel automobiles 
trucks, tractors, etc. And the same practical, eawy-to-learn method 
that has started thousands of our graduates toward success, will 
(nullify you in a few short months for a better job, or a profitable 
repair business of your own. 

New Auto-Diesel Course Included at No Extra Cost 

Btodmtl enrolling now for our regular Automotive course get our 
complete new Auto-Diesel course AT NO EXTRA COST. Send Cou- 
pon today for details of our "Earn as You Learn" Training plan, 
backed by fifteen years' success in the automotive training field. 

Earn as You Learn — Two Motor Testers Free 

Just now, wo are also including complete, valuable motor testing 
equipment, to assist your training and enable you to begin earning 

_ extra spare-time money soon after you enroll. 

AUTO - DIESEL BOOK FREE 

Men without previous auto experience or special 
education quickly master "Job- Way " Training and 
become skilled experts in every branch of auto 
work. Mail the coupon today for Big KKEE AUTO- 
DIESEL Hook and complete facts about Free Em- 
ployment and Consultation Service. No obligation! 

MOTOR INSTITUTE OF AMERICA 

2140 Lawrence Ave., Dept. AD-12, Chicago 

MOTOR INSTITUTE OK AMERICA 
j 2140 Lawrence Ave.. Dept AD-12, Chicago, 111. 
'„nw TO 1 1 m Without obligating me, send Free Auto-Diesel Book 
BtCOMt I ,1 ■ with nil fact* about "Job- Way" Home Training and 
aiTtOI I I Special Offer. 

1 j tmiM* .. . j ii L i. ii 

| AddrtiB 

I Citv--„ Stat*. — 



MAIL 
COUPON 
FOR 





Become an 
Expert Accountant 

The Profession that Pays 

The demand for skilled accountants — men who 
really know their business — is unceasing. Big corpora- 
tions are in constant need of expert counsel in Audit- 
ing, Cost Accounting, Business Law, Organization, 
Management, Finance. Men who prove their qualifi- 
cations in this important branch of business are 
rapidly promoted to responsible executive positions 
— given an opportunity to earn real salaries. 

Send for This Book — It's Free 

Are you ambitious to make a real success in business — 
to fit yourself for positions paying $3,000, $5,000, $10,000 
a year and even better? Then you will find LaSalle's 64- 
page book, "Accountancy, the Profession that Pays," of 
the greatest help and inspiration — and — I>aSalle will send 
it to you FREE. For the sake of a brighter future, clip 
and mail the coupon NOW. 

■aaasBBv Find Yourself Through. LaSallel ■«■ — — ■ 

LaSalleExtension University 



Dept. 163-HR 



Chicago 



I should beglad tohavedetailsof your j 
salary-increasing ptan and a copy of 
*'Ten Years Promotion in One, * all 
without obligation. 

□ Higher Accountancy 

□ Business Management 

□ Modern Salesmanship 

□ Traffic Management 

□ Railway Station Mr int. 

□ Railway Accounting 

□ Law — Degree of LL. B. 

□ Commercial Law 

□ IndustrialManagcmcntn Telegraphy 

□ Factory Management □ Modern Forcmanship 

□ Banking and Finance □Expert Bookkeeping 

□ PersonnelManagemeatQC. P. A. Coaching 

□ Modern Business eBusiness English 
Correspondence □ Effective Speaking 

□ Credit and Collection □ Stcnotypy-Stcnography 
Correspondence □ Paper Salesman's Training 




Name. 



Present Position. 
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The man who has a job and justified hope 
oi a better job is sitting on top of the 
world 1 Mark that word — justified. Only 
training justifies job assurance and better 
job hope. Today thousands of men are 
acquiring this training through spare-time 
study of I. C. S. Courses. Their example is 
a definite suggestion to intelligent men. 
Go ahead, prove your own intelligence by 
marking and mailing this coupon 1 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



Box 7667-H, Scranton, Pennt. 

Without cost or obligation, please eend me & copy ot 
your booklet, "Who Wins and Why," and full particulars 
about the subject before which I have marked X: 
TECHNICAL AND INDUSTRIAL COURSES 



O Architect 

□ Architectural Draftsman 

□ BuUdiDB* Estimating 

□ Contractor and Builder 

□ Structural Draftsman 

□ Structural Engineer 

□ Electrical Engineer 

□ Electric Lighting 

□ Telegraph Engineer 

□ Telephone Work □ Radio 
G How to Invent and Patent 

□ Mechanical Engineer 

□ Mechanical Draftsman 

□ Patternmaker □ Machinist 

□ Reading Shop Blueprints 

□ Heat Treatment of Metals 

□ Sheet Metal Worker 

□ Welding, Electric and Gas 

□ Civil Engineer □ ToolmakerO Cotton Manufacturing 

□ Highway Engineer □ Woolen Manufacturing 

□ Surveying and Mapping □ Fruit Growing 

□ Sanitary Engineer □ Poultry Farming 

□ Steam Engineer y Agriculture 
BUSINESS TRAINING COURSES 



□ Marino Engineer 

□ Bridge Engineer 

□ Bridge 4 Building Foreman 

□ Gas Engines 

□ Diesel Engines 

□ Aviation Engines 

□ Automobile Work 

□ Plumbing □ Steam Fitting 
Q Heating □ Ventilation 

□ Air Conditioning 

□ Refrigeration 

□ It. It. Locomotives 

□ It. It. Section Foreman 

□ It. It. Signalmen 

□ Air Brakes 

□ Chemistry □ Pharmacy 

□ Coal Mining 

□ Navigation 



C Business Management 

□ Industrial Management 

□ Traffic Management 

□ Cost Accountant 

□ Accountancy and 

CPA. Coaching 

□ Bookkeeping 

□ Secretarial Work 

□ Spanish LI French 
D Salesmanship 

0 Wallpaper Decorating 
Salesmanship 



□ Advertising 

□ Business Correspondence 

□ Lettering Show Cards 

□ English □ Signs 

D Stenography and Typing 

□ Civil Service 

□ Railway Mail Clerk 

□ Mail Carrier 

□ Grade School Subjects 

□ High School Subjects 

□ College Preparatory 

□ First Yts&r College 



□ Service Station Salesmanship □ Illustrating Q Cartooaiuf? 

Name _ Agn 



AddresB.. 
City 



.State.. 



Present Position 

// you reside in Canada, send this coupon to the 
International Correspondence Schools Canadian, Limited, 
Montreal, Catuida. 



k ^£ARN AUTOS 

W .DIESELS 



m 



IN S.O. 



AMGI 



Learn all branches Auto Repairing and Diesel opera- 
tion. Train In California. Easy-to-learn, practical 
shop methods, under working conditions identical to 
actual shop practice. Trained men in demand. We teach 
you to qualify for good jobs. Brand- 
new equipment, late models. Autos 
and Diesels. Big staff, individual in- 
struction. Oldest, largest trade school 
In West. Est. 1906. Earn room and board 
while learning. Mai! coupon for FREE 
BOOK. 



Special Offer: 



Coach raJ 1 road 
fare allowed to 
L.A., from any 
part of U.S. 



NATIONAL SCHOOLS 

Dept. PSA- 1 . 4000 So. Flgucroa St., Los Angeles. 

Send Free Book and Details of Auto-Dicscl Course. 

Name 

Address 



I 
I 
I 

I 

I 

.Slate I 



Secrets of Success 

usual success story, it does give the plain, 
unvarnished facts of my career for the 
past thirteen or fourteen years and should 
make apparent to any one that his finan- 
cial and working conditions can be im- 
proved through the devotion of a little 
time and serious study to the pursuit of 
one of the many excellent home study 
courses offered today. 

— O.B.L., Miami, Arizona 



TURNS HOBBY INTO 
MONEY-MAKING CAREER 

Radio was pretty much in the experi- 
mental stage when J.M.B., of Bruceton, 
Tenn., first became interested in it. Like 
thousands of other mechanically-minded 
young men he tinkered with it as a hobby; 
tried out the various new circuits and 
gadgets as they came along; made sets for 
himself and his friends and kept them in 
order. 

Then, as radio swept the country and 
new stations were opening up here, there 
and everywhere, J.M.B. began to see vast 
possibilities in radio as a career. Other 
people were finding jobs in this fascinat- 
ing new industry. Why couldn't he? He 
could, with a little more knowledge of 
radio, so he made up his mind to acquire it. 

"I wasn't financially able to attend a 
resident school," writes Mr. B., "so I took 
a home study course from a well-known 
school in New York. From this I really 
learned the fundamentals of radio, got the 
code well in hand and passed the Govern- 
ment test for the operation of a 'Ham' 
station. By the time I had completed the 
radio course, I finished high school and, 
obtaining the backing of a local man, went 
into the servicing business. 

"I put in a line of electrical appliances, 
radios, refrigerators, washing machines, 
etc., and did servicing work. Next I pur- 
chased a service car and equipped it with 
a public address system. I then started 
picking up advertising jobs. 

"Although I live in a small town, I have 
a good territory and am making a good 
living — servicing, selling and advertising. 
I attribute my success to my home study 
course and have never regretted for one 
minute the time, effort and money I put 
into it." 



SNOW GUARDS FOR ROOFS 

Guards to prevent snow from sliding 
off a roof in large masses and damaging 
shrubbery below can be made from heavy 
galvanized iron strips about 3 in. wide 
and three quarters as long as one of the 
shingles. Turn up V/2 in. at one end at 
right angles, and coat about half the 
length at the other end with roofing ce- 
ment on both sides. Drive these under 
the shingles, right up to the butt end. 
Make three rows near the bottom about 
18 in. apart, spacing the strips about 2 ft. 
apart and staggering them. On a low-pitch 
roof, the ends of the strips can be nar- 
rowed to 2 in. to make them less con- 
spicuous, if desired. On a very steep roof, 
have them the full 3-in. width and turn 
up the ends 2 in. — P. C. Thompson. 




WRITE 
FOR 

FREE 
BOOK 



Improved CONNQUEROR 

World's largest manufacturer an- 
nounces sensational improvement in 
Band Instruments. New patented VO- 
C A BELL revolutionizes tone effects. 
Easier to play. You'll develop talent fast 
with these new Conns. Choice of world's 
greatest artists. See your dealer or write 
today for FREE BOOK and home trial, 
easy payment offer.Mention instrument. 
C. G. CONN, LTD. 132 CONN BUILDING 
ELKHART. INDIANA 

©CONN 

BAND INSTRUMENTS 



Splendid opportunities. Prepare quickly In spar* time. 

Easy method. No previous experience necessary, 
common school education sufficient. Many earn while 

learning. Send for free booklet "Opportunities in Modem 
Photography", particulars and requirements. 

AMERICAN SCHOOL OF PHOTOGRAPHY 
3601 Michigan Ave. Dept. 1361 Chicago, Illinois 




-STATE COLLEGE 



B, 8. Degree in 2 years. World fa- 
mous for technical 2-year courses in 
Civil, Electrical. Mechanical, Chemi- 
cal, Radio, Architectural, Aeronauti- 
cal Engineering; Business Administra- 
tion anu Accounting. Equivalent in technical hours to 4-year 
course. Those who lack high school may make up work. Low 
tuition. Low living costs. Located in picturesque hill and 
lake region. Students from every state and many foreign 
coon trleB. 53rd year. Enter Jan., March, June and Sept. 
Write for catalog. 

516 College Ave., Angola, Ind. 



CIVIL SERVICE 

Positions. Clerk Carriers. Rural Carriers, Railway Postal 
Clerks, Postmasters, Statistical Clerks, File Clerkg, 
and many others. Splendid salaries, easy work, vaca- 
tion with pay. Common school education required. Ex- 
aminations often. Send for our Civil Service Catalog. 

Columbian Correspondence College Washington, D. C 




SECRET SERVICE BOo^ 



SO Days Reading— No Money Down""" 
Actual Crime Cases— If Ton Act Quick/ 
ill eeod you this stirring book on Crime 

jtion. Secret Service and Identification 

Work for 80 days free reading. Send no 
T. If you decide to keep it, thrn m-nd 
me only 81. If not, return it. WRITE TO- 
DAY. Wot lent to bays under 17 years ol age. 

T. G. Cooke, Dept. 13-61. 1920 Sennyside Ave., Chicagt, IlL 



Advertising 

/VClVe 1 at Home 



Make money in advertising. Prepare quickly during spare 
time. Also earn while you learn. No experience necessary. 
New easy method. Nothing else like it. Send at once for 
(ree booklet — "Win Success in Advertising", and full 
particulars. No obligation. 

Page-Davis School of Advertising 
3601 Michigan Ave., Dept. 1361, Chicago, V. S. A. 



MAKE MONEY 

^4t Tfome ! 



f^ARN money working at home or In studio coloring 
photos and miniatures In oil. Learn "Koehne Method" 
In few weeks. Work done by this method Is beautiful and 
in demand. No previous experience needed. Many make 
money full or spare time this easy way. Send for free 
booklet, "Make Money at Home" and requirements. 

NATIONAL ART SCHOOL. Inc. 
3601 Michigan Avenus Da pL 1361 Chicago. Illinois 



AGENTS 500% PROFIT 

GENUINE GOLD LEAF LETTERS 

Guaranteed to never tarnish. Anyone can 

gut them on stores and office windows, 
normousdemand, largeprofits, PaulClark 
says: smallest day $28.70. R. L. Reel made 
$920 in two months. Write today for free 
sample and liberal offer to general agents. 

M ETALLIC LETTER CO., 437 N. CUrk Street, dacxt 
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POPULAR SCIENCE MONTHLY 



NEW INDUSTRY 
NEEDS MEN 




Is This 
YOUR 
Opportunity? 

AIR CONDITIONING and ELECTRIC REFRIGER- 
ATION — two Riant industries — have need for re- 
liable and properly qualified men for servicing and in- 
stallation work. . . . To meet this need, men who can 
meet requirements are being selected by the I'tilitics 
Engineering Institute and fully trained in spare time for 
the work Invo lved . For 

TOFF ROD If I CT f on tuininjrdebiilef I information, writefully.triv- 
i nu uuuiutb i | n „ 1|fl ) ) experience, present occupation, etc. 

UTILITIES ENGINEERING INSTITUTE 
Box 316, 400-41 0 N. Walls St., CH ICAGO, ILL. 



Wrestling Book 
FREE 



Learn at 
Home 




Be an expert 
wrestler. Learn at 
home by mail. The greatest 
wrestlers of all, Frank Gotch and Farmer Burns, both 

world'* champions hare prepared the moat wonderful course of les- 
sons ever written on Scientific Wrestling, Physical Culture, Self 
Defense and Jiu-Jitsu. Be strong, healthy, with an attractive 
body. Handle and control bieser and stronger men with ea.se. Get 
this Free Prospectus— 32 pages-brimminie with thrilling informa- 
tion— No Charge— merely send 3c to cover postage. Don't delay. 
Write Today for your copy. State your age. 

FARMER BURNS SCHOOL, 3391 Etwood Bldg.. Omaha. Neb. 



JIN APTIST 




WE CAN" TEACH 

YOU DRAWING in 
your rwn home during your 
spare time. Thirty-five years of 
Successful teaching proves our ability. 
Artists receive large salaries. 

Write today for Art Year Book 

SCHGDlf'APNiEP AbT 

Dept. 316. 10E. Huron St., Chicago, III 

Man In Each State 

Now Is the big chance for industrious people to earn 
good money and to do a big business mfg. X-MAS 
TREE ORNAMENTS In large quantities. No experience 
necessary. Dealers waiting to place orders now. Small 
investment brings big returns. No canvassing. Rubber 
moulds used throughout. Write for free booklet and 
GET GOING. 

Plastex Industries 

Dept. 2. 1085 W a s h i n k to n Avenue, New York 




HANDS YOU A 
LIGHTED Cigarette[ 

TakeabeautifullyenameicdCase r 
from your vest pocket. Press a 
maaic button! Automatically 
there is a spark — a flame. A 
LIGHTED Cigarette— your fa- , 

vorite brand — is delivered to your Hps. You PUFF and 
SMOKE. A revolutionary invention . . . guaranteed . . . 
amazingly low priced. Gut a Majrie Case for IS Days' 
Trial at our risk. AGENTS! Get facta about Bur Profits. MAGIC 
CASE MFWS.. 4234 Cogens Ave., De p t. A-240. St . L ouis. Mo. 

r-MAN IN EACH TOWN-, 

To Plate Auto Parts, Reflectors, Bathroom 
Fixtures, Refinish Beds, Mirrors, Chande- 
liers, by new method; no capital or expe- 
rience required. Simple plan of manufac- 
turing at home starts you in big money 
making business. Outfit furnished. Free 
particulars and proofs. 

GUNMETAL CO.. Ave. F. Decatur. 111. 



Be a TELEVISION EXPERT 



LEARN TELEVISION WITH RADIO NOW 

m 

Tl 




Here's opportunity! Get ready for the best paid jobs in 
Radio as Television sweeps the country. Train at bi^-iffac 
broadening station. Get actual experience over our Tel* 
evUion Station W9XAL and commercial station W9X BY. 
Write tod. ■ v for free folder and literature showing actual 
photos of T>il virion broadcasting, opportunities, etc. 

FIRST NATIONAL TELEVISION, INC. 
Dept. El. Power & Light Bldg., Kansas City, Mo. 

AWLISSONS 

Become Talented Artist with Big Income 

ThlathoroaKh Course by Alexander Murray, 
famous Art School instructor makes It easy 
to learn art In spars time. To ache* com- 
mercial art, cartooninir, lettering, anatomy, 
perspective, adv. layout, etc. — without i&ug 
bother or expense of correspond in K. You 
tret all 60 lessons at once— no waiting for ^^^L 
next lesson. Over 816 instruction illurttra- ^^^^ 
rJons. 125 pajres of drawing paper FREE. Send Only SI. 95 fur 
Complete Course postpaid— or pay postman plus postage. MONEY 
BACK if not delighted after I 
•pare time into MONEYI Or 
EDUCATIONAL SUPPLY CO., 





Start now turning your 
irom mis Ad. 
Dept. A 272-A, 



Racine, Wis. 



NEW WALKING-TOP GAME 

(Continued from pane 64) 

last pin, he must release it and walk off the 
end of the board the same as after each 
other turn. If a pin is walked off the board, 
it must be returned. The hairpins may be 
widened into a "V" if the game is found too 
difficult at first. 

In the "basketball" game, the cardboard 
disk is placed in the center and each player 
in turn tries to push it into his opponents 
"basket'' (the circle at the end). It must be 
pushed entirely within the circle. After each 
turn at pushing the ball, a player must walk 
back and off the end of the board or the 



MAKE SHAFT FROM 
B-or 10 -PENNY 
FINISHING NAIL 
ABOUT ^32 MA. 




''32 SRAiS 
SOLDER 
FILE TIP TO !jj OR V« 
AND FLAT ON END 

SOLDER 




I DIA CARDBOARD 

DISK 





HAIRPIN 

HOLE IN 
WOOD SLOCK 

L 




CARDBOARD 
BRIDGES 



CARDBOARD 
PYLON 



CARDBOARD 
AIRPLANE 



The top, the block used for soldering, and a 
variety of suggestions for making accessories 

other player gets two turns. The ball goes 
into play each time where the other player 
left it. 

It is interesting to note how quickly or 
slowly people learn to control the top be- 
cause it involves the development of a new 
set of nervous and muscular reactions with 
which they have been previously unacquainted. 
In the same way a person learning to drive a 
car or fly an airplane must develop a new set 
of reactions. 

WORN STEEL STEPS MADE SAFE 
BY SIMPLE WELDING PROCESS 

Steps of steel or with steel plates laid in 
cement are used in most factories and in 
many office buildings. The steel steps arc rough 
when installed, but with constant wear be- 
come smooth and dangerous. In many cases 
the step cannot be unfastened or removed 
conveniently, yet something must be done to 
avoid accidents. One of the quickest and 
cheapest ways to remedy this is to use a port- 
able electric welder and weld spots about % 
in. high and >6 in. in diameter all over the 
step approximately V/t or 2 in. apart. This 
makes a neat-looking and at the same time a 
very safe tread. — Harry Berkeley. 

ETCHING A DESIGN IN MARBLE 

Marble fountain tops and other marble ob- 
jects may be etched by coating them with 
wax, drawing the design or lettering with a 
sharp point, and flowing on equal parts of 
acetic and hydrochloric acids. — W. K. 




If you like to draw, test your sense 
of design, color, proportion, etc., 
with our simple Art Ability Test. 
An opportunity to get a frank opin- 
ion, free, as to whether your talent 
is worth developing. 

Magazines, newspapers, publishers 
and advertisers spend millions yearly 
for illustrations. Design and color 
influence the sale of most things wc 
buy. Artists have become important 
to industry. Machines can not dis- 
place them. If you have talent, 
train it. Drawing may be your surest 
road to success. 

The Federal Schools, affiliated with 
a large art, engraving and printing 
institution, has trained many young 
men and women now serving in- 
dustry as designers or illustrators, 
capable of earning from $1,000 to 
$5,000 yearly. Its Home Study 
courses in Commercial Art, Illus- 
trating and Cartooning, contain 
exclusive illustrated lessons by many 
famous artists. Practical instruction 
by experienced men is the reason for 
its many years' outstanding success. 
Courses sold on easy payments. 

Send today for Art .Test and Free 
Book explaining present opportun- 
ities in art. Just fill out and mail 
coupon below. 

FE D E R A L SCHOOLS ^ Inc. 

1146 Federal Schools Bldg. 
Minneapolis, Minn. 

Send me, without obligation, your Art Test 
and Free Book. 



Name - . . 
Address. 



■ Age Occupation- 




High School 



Course in 
1 2 to 4 Years 

You can now complete your High School 
education— in 2 to 4 years— by homestudy. 

Course prepares for college entrance and teacher's certifl- ' 
rate examinations— and advancement in business and in- 
dustry. Standard II, S. texts used. Diploma awarded. 
Credit for U.S. subjects already completed. 



Z^aIIaWa Liberal Arts Course offers cultural 
vOUvSv advantages of college training at Low 



Training 



asm P«0 



_t, by home study. Use* standard texts, 
supplemented by special study out- 
lines and helps. A real opportunity 

for H. S. graduates and you older 

people to overcome your handicap and enjoy 
"ie benefits or college training. Write TODAY 
for Free Bulletin, statins which coune in- 
terest* you. No obliiration. 
American School, Dept. H-146 
Drexel at 58th, Chicago 



Home Study Prepares You for the Better Job 
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ELECTRICITY 

IK 12 WEEKS AT COYNE 



The great Coyne Shops in Chicago have a world-wide rep- 
utation for training ambitious fellows for this big-pay field 
in only 12 weeks. Then help you by giving you lifetime 
employment service. By my newplan YOU can take ad van* 
tagc of their wonderful method of learning- by-doing N O W. 

SEND TODAY FOR DETAILS OF MY 
"Pay-Tuition-After- 
Graduation" Plan 

Get training' in 90 days on r«al 
electrical machinery. Send the 
coupon today. If you are short of 
money I '11 send you all details of my 
finance plan. If accepted , you won't 
have to start paying tuition until 
five months from the date you 
start school, and then you'll have 
.18 months to complete your pay- 
■neotB. Send for Big Freefihist rated 
Book i ellingall about COYXE and 
Jfehow many earn while learning 
'i' l ' v: inincr you can get 
tin ri' without 
'book study or 
"useless theory. ' 

COYNE ELECTRICAL SCHOOL 

SOO S. Paulina Street, Dapt. 16-73, Chicago, Illinois 

■ MR. H. C. LEWIS, President ■ 
| Dapt. 16-73, BOO S. Paulina St., Chicago, III. t 

. Send BIG FREE Illustrated Book on ELECTRICITY and detail* J 
I of your "Pay-TurNon-After-Graduatlon" Plan. | 

j NAME AGE | 

■ ADDRESS ■ 




ou can get 



VINCENT ASTOR'S YACHT NOURMAHAL 



CITY STATE. 



» Tells Aboi 




owTo Secure A 

Government Position 

Tells About These and Other Positions 

RAILWAY POSTAL CLERK 
$1850 to $2700 a year 

POSTMASTER 
$1200 to $2500 a year 
POST OFFICE CLERK 
$1700 to $2100 a year 
R. F. D. MAIL CARRIER 
$1800 to $2300 a year 

FREE BOOK tella how 1 ran he| p 

you gat a Govern- 
ment Job. For 8 years I was Civil Service 
Examiner — have helped thousands to 
pass examinations through my coaching. If citizen 18 to 50, 
you may qualify. Get ready NOW for a Government posi- 
tion. Send for free book. Write or mail coupon TODAY. 
A. R !P ATTF. R SO N. C"l vll Scrv ice Expert", Pa TTcTson School" 
161 Case Bldg.. Rochester. N. Y. 

PI eaaesend me your free book "How to Secure a Government Position." 

Name 

Address 



at AMERICA'S 
ORIGINAL and FOREMOST 
DIESEL SCHOOLS 



LEWISJF.NSEN, 
■ Hemphill nrrui- 
ot\te occupies ft 
prominent posi- 
tion in Diesel sal ca 
work. Hundreds 
of other success- 
ful uraduatcs. 



HEMPHILL TRAINING QUALIFIES 
YOU FOR OUTSTAND- 
ING DIESEL POSITIONS 

HEMPHILL Schools teach DIESELS 
exclusively on the largest assemblages of 
DIESEL Engines available. Thousands 
of dollars -worth of latest -type DIES- 
ELS for student training. We teach you 
to qualify for outstanding DIESEL po- 
sitions. International Employment Ser- 
vice. Enroll at nearest HEMPHILL 
Schools or in our Combination Home- 
Study Course with later Shop Work. 
Mail Coupon Today for particulars ! 

HEMPHILL DIESEL SCHOOLS 

NEW YORK 
31-28 Queens Blvd. 
Loan; Island City 

DETROIT 
2340 Lafayette Blvd. 

CAUTION: We operate Schools ONLY at the locations shown above, 
and are in NO WAY CONNECTED with any other Bchoola. f 



MAIL COUPON TODAY ! 



Hemphill Diesel Schools, Dept. PS: Please send me, 
without obligation, full details and copy of "Diesel 
News" with amazing facts and pictures. 

Name , . 

Address 

City State 



CHICAGO 
2020 I.:irrabee 
Street 
SEATTLE 
503 Westlake No. 



LOS ANGELES 
2121 San Fernando 
Road 

Vancouver. B.C. 

1365 Granville St. 
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propeller shafts into holes drilled at the stern. 
Paint the hull white above the water line and 
deep maroon below. Use painter's masking 
tape (or other gummed paper tape) to keep 
the division line clean and sharp. The water 
line is 9/16 in. from the keel. The exposed 
portion of A that represents the deck aft 
should be painted light buff, while the edges 
of C are to be painted white. 

The stanchions around the after deck are 
small pins inserted at J4-in. intervals, cut so 
that only l /% in. protrudes above the deck. 
Paint these stanchions white. Then shape G 
and glue it to the hull. If the stanchions were 
carefully cut, the edge of G should just touch 
the tops of the stanchions. Paint the top of G 
light buff, and the edge where it matches the 
hull, white. 

The shape of the deck houses is shown in 
the drawings. Two pieces '/% in. thick are used 
wherever j4-in. wood is required. The bul- 
warks of thin cardboard must be fastened 
with great care. All the superstructure units 
should first be assembled and painted, then 
attached to the hull. 

The large ventilators are made from half 
mustard seeds attached to shaped dowel sup- 
ports. The small ventilators are small pins 
CA-in. preferably) with heads bent over 
sharply. The construction of the windlass, 
from two eyelets and wire, is shown in a 
sketch. Eyelets are also used for hawse lips, 
and the anchors are cut from fiber or card- 
board and glued to the lips. The deck chests 
U help support the cardboard bulwark. 

The funnel is shaped from the -j^-in. dowel 
into an oval cross section. The funnel tops 
are then cut from fiber and affixed. One is 
exactly the shape of the funnel, the other 
slightly larger. The funnel is buff, with black 
top. The masts are made by tapering the thin 
dowel sticks and inserting them into the hull 
after painting. 

There are three lifeboats of whaleboat dc- 




•Cifeboat (white) 
MAKE 3 



inside 7^: 

PAINTED 
BLACK 



Speed Boat (broum) 

MAKE I 



CDD> 



cCarge u 
Ventilators 

make 4 
mustard seed, 
cut in half 
and mounted 
on shaped 

DOWEL 




CARDBOARD BASE 
(Vindtass (make i) 



sign, one speed boat (which should be finished 
with mahogany stain, though maroon paint 
may be substituted), and two launches with 
small covered cabins. These are glued directly 
to G after painting. The davits are shaped 
from thin wire and inserted into the side of 
the hull, then bent sharply against the hull. 

The awning over the deck aft (beyond G) 
is cut to shape from thin card or heavy white 
paper, and glued to the undcredge of G for 
support. It should rest evenly on the pins used 
for stanchions. 

The screws are made from fiber or, if avail- 
able, thin metal. They are pierced with a pin, 
which is then inserted as far as it will go into 
the tubing used for the propeller shafts. 

The rigging is held in place by drops of 
clear cement. The pennants are made simply 
by folding over the thread a number of small 
oblongs of colored paper, which are cut into 
pointed or swallowtail shapes with a small 
pair of scissors after the glue that holds them 
in place has dried. In the absence of colored 
paper, use white paper and touch up the pen- 
nants with water colors after they are in place. 
The United States flag, at the stern, can be 
made similarly and colored. 



Details of the three lifeboats, speed boat, 
two launches, large ventilators, and windlass 



List of Materials 

WHITE PIXE, BASSWOOD, OR BALSA 

Xo. of 

Pieces Lencth Width Thickness For 

1 t}i I'A I A 

1 I'A 3/32 B 
13 'A C 

2 1 9/16 '4 3/32 D 
I 2 I'A 3/32 E 
1 3tf I'A 1/32 !• 

i I'A H 'A H 

1 I'A H 'A I 

2 1 'A 'A K 
2 H Vk H M 
ii 'A 'A N 
2 5/16 H 'AO 

2 9/16 $4 'A P 

1 % 'A 3/32 R 

2 3/16 3M6 1/32 T 

"2 M 'A 'A 8 

2 'A 1/16 1/16 U 

FIBER 

1 bH I'A 1/64 G 

1 I'A 11/16 1/64 J 

1 1/16 'A 1/64 L 

1 A H 1/64 Q 

Xote: All dimensions are given in inches. 
Use scraps of fiber for funnel tops, rudder, 
etc. 

MISCELLAXEOUS 
1 pc. Vs-in. round dowel wood )4 in. long 
for funnel. 

1 pc. 1/1 6-in. round dowel wood 1 2 in. 
long for masts, ventilator supports, crow's 
nesl, etc. 

2 strips of thin white cardboard about 6 
in. long and 'A in. wide for bulwarks, rail, 
etc. 

1 pc. thin white cardboard about 3 by 
1 'A in. for awning, etc. 

5 doz. pins 'A in. long for stanchions, 
small ventilators, etc. 

3 ft. stiff thin wire for davits, yards, etc. 

2 pc. 1/1 6-in. tubing (brass or alumi- 
num ) about 2 in. long for propeller shafts. 

2 pins about 1 'A in. long for propeller 
supports. 

6 eyelets (smallest size) for hawse lips, 
windlass, etc. 

Some small smooth mustard seeds for 
ventilator cowls. 

A small spool of Xo. 100 black thread 
for rigging. 

Scraps of colored paper (gummed pre- 
ferred) for flags and pennants. 

Black, white, buff, and deep maroon 
paint ( or black, white, and red alone can 
be made to serve as they may be mixed 
together, white predominating, to give a 
tint resembling buff). 

Glue or cement. 
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CAST-RESINS 

► You need no special skill, no special tool 
to work Neville cast-resins. You can saw, 
turn, drill, carve and polish cast-resins 
right in your own workshop . . make beau- 
tiful, valuable projects at low cost. Here 
are four favorite kits . . . 

HUMIDOR-PIPE RACK KIT D. Contains 
all material needed to make humidor-rack as 
described in this issue of Popular Science. 
Only $2.00. 

LAMP KIT B. for table lamp. All needed 
materials. You add only wiring* Complete 
lamp retails for $17 -$20. You pay only $3.00. 
LAMP KIT C. fur desk lamp. All needed 
materials. You add only wiring. Specify color 
desired. Complete lamp retails $20 -$25. You 
pay only $3.50. 

JEWELRY KIT A. Ideal for beginners. Con- 
tains six different castings . . ■ bracelet, ring, 
earring, two kinds of clip and sheet stock . . 
enough to make several beautiful pieces of each 
type ... $40 - $50 worth of jewelry. Only $2.00. 
Choose your kit and send cash, check or 

money order for amount indicated above. 
Special shapes available for your own projects. 
Write for full details. 

THE NEVILLE COMPANY 

146 We« 26th Si. New York City 



25,000 BARGAINS 

"BOOKS 



CATALOG 

FREE 



Our list Annual 320-Page Bargain Catalog of new Books 
of all Publishers lists 25,000 titles— Fiction. Juvenile. His- 
tory, Scientific.etc. Illustrated, Indexed. Used by school?, 
colleges, libraries, and thousands of individuals. Writ, 
today for this new 1936 catalog, "Bargains In Books." 

THE BOOK SUPPLY COMPANY, Dept. 157 

564-566 West Monro. Street - - Chicago, Illinois 



NEW!! ALL WAVE POCKET RADIO 

I Fitainanypocketea«ily. Weight* (TO QQ 
■ only 4 ox*, as shown! NO tubes, \ / JJ J| 
1 butteries Of Hcctrienl connec- t 
1 tloas needed! Nothing tO wear Complete 
I out or need replacement— onlyonemovinepart. 
I Separates and receives ALL stations with beau- 
I tiful clear tone by nimply hooking to any metal 
I object MOWn, bed*, telephones, etc. Range up 
I to 100 miles— much greater under good condi- 
tions—very little static' <'an be used by ANY- 
ONE ANYWHERE! Foolproof-NOT a cheap CRYSTAL outfit! Abso- 
lutely complete with midget phone and directions to use on Bicycler), 
Autos, In oflice, hotels, camps at home, etc. Nomwny hookups I THESE 
ARR FACTS! Send only $1.00 and pay postman $1.99 plu* postage nr 
ncnd $:'..'.<■> I 'ji -h , Mnnev Order or ( 'liech . Ideal gi ft . Guaranteed. 
Order NOW iKurrlgn order.-* <i. r .<? extra'. At Metier Deiiler*. 

— oco.. 




TINYTONE RADIO ( 



Dept. PS 1, 



KEARNEY. NEBR. 



Begin Today-Write for My FREE BOOK. 1 can 
make a good penman of you at home during spare 
time. WnteformvFREE BOOK, "How To Become 
a Good Penman." It contain* Kpecimenn and tells 
bow others mastered penmanship by the Tamblyn 
System. Your name will be elegantly written on a 
card if you enclose stamp to pay pontage. Write today for book. 

F.W.TAMBLYN,437RidgeBldg.,KansasCity,U.S.A. 





VOICE 



100% Improvement Guaranteed 

We balld, strengthen the vocal organs — 

not with *inoing Umkom*— but by fundamentally 
sound and ^eientifically correct miUnt wrn.... . . 

and absolutely ou*rant*« to improve any Hinging 
or speaking voice at l*a*t 100% . . . Write for 
wonderful voice book-*«nt free. Learn WHY you 
can now haTe the voice you want. No literature 
sent to anyone under 17 unless aigned by parent. 
PERFECT VOICE INSTITUTE. Studio 13-61 
64 E. take St.. Chicago 



CARTOJNvooftWAY 
/"SUCCESS/ 

■^'DOri'T COPY - LEARN TO ORIGINATE! 

RAVE BURNS will trach you HOW to CREATE flS sMIIOt? 

ORIGINAL CARTOONS at home that you can S VQ) 
SELL! Course hft* 2ft lessons anJ 600 illustration*. ~ 

Send name and address for tree detail. Odjv — ****W 
RAVE BURNS SCHOOL. Dept. S-X. Box 2194. Cleveland, Ohio 



U/AklTPn BRANCH ■•• 
TYAII I LU MANUFACTURERS 



On small or large scale, by old established firm, to east 
Christmas Goods. 5 and 10c Novelties. Toy Autos. Ash- 
trays, ete. No special place or experience necessary as we 
furnish full Instructions vith moulds and small outlay 
starts you. A rare opportunity for these times, so if over 
21 and you want to devote vour spare or full time to 
profitable work write AT ONCE for full details as we 
arc now closing arrangements for supply of our goods. 

METAL CAST PRODUCTS CO. 

Dept. E 1696 Boston Road New York. N. Y. 



MARVELS OF MODERN 
FRUIT PACKING 

( Continued from page 23) 

the ingenious mechanism nails and bands the 
box in a single movement. Conveying rollers 
carry the crates through the machine and on 
to pneumatic-tired hand trucks which roll the 
boxes into a precooling room to prepare them 
for transportation by train or boat. In this 
room, the boxes are stacked in long tiers, four 
deep. 

From one to five days, the packed oranges 
and lemons stay in the precooling room, which 
is kept at a temperature of from thirty-four 
to thirty-seven degrees F. Then they are 
placed in the cars of an "all-citrous" train and 
roll eastward. During summer, the refrigerator 
care are reiced along the route and, in winter, 
they are sometimes heated to maintain an 
even temperature and prevent freezing. When 
the fruit is shipped by boat, electrical control 
frequently maintains the desired temperature 
in the hold. 

THE coast-to-coast run by train takes 
about ten days. At stops along the way, 
inspectors check the temperature inside the 
cars and test the fruit to see how it is stand- 
ing the journey. 

Thus, from the day when blossoms first 
appear on the tree through the various steps 
of heating the orchards with oil burners, kill- 
ing insects with gas-containing tents, picking, 
examining, and packing the fruit, until the 
oranges and lemons reach your home, science 
guards their quality and freshness. 

OIL FIRES EXTINGUISHED 
WITH SPRAYED WATER 

Fightinc oil fires with water — an apparent 
violation of all rules of common sense — has 
now been made practicable, according to the 
National Fire Protection Association. The se- 
cret lies in designing spray nozzles, for hose or 
sprinkler pipes, that will squirt water droplets 
of a certain critical size, just big enough to put 
out the fire without being sufficiently large to 
splash the burning oil and spread the fire. In- 
stallations based on the new principle have 
already been made to protect oil-immersed 
electrical transformers and high-pressure oil 
lines. 

TRACE MOUNTAIN PLANTS 
TO ISLAND ORIGIN 

Of California's 5,000 species of higher 
plants, some 2,000 are found only in limited 
areas of the state and nowhere else in the 
world. To account for this biological curios- 
ity, Prof. W. L. Jepson of the University of 
California offers the explanation that such 
plants flourished originally upon islands, where 
they were isolated from contact with other 
life and conditions were therefore favorable to 
the development of new species. Geological 
changes turned the former islands into moun- 
tains, some as high as 6,000 feet, and made dry 
land of the surrounding areas, but the local 
species have remained a fixture of the soil that 
nourished their island ancestors. 

FIVE MEALS A DAY 
RAISE WORKERS' OUTPUT 

Fivf. meals a day are better than three, ac- 
cording to Vale University scientists, who have 
tried out the scheme upon employees in a Con- 
necticut shoe factory. Results show the possi- 
bility, they report, of increasing the output of 
industrial workers by as much as ten percent. 
The total amount of food eaten daily remains 
the same under their plan, simply being spread 
over a larger number of meals, and the two 
extra ones counteract the commonly expe- 
rienced feeling of fatigue near the end of the 
morning and afternoon-work periods. At these 
times, the experimenters maintain, workers 
are actually not tired but hungry. 




At Last! 



Here's un iima/.innly ii«lit. sturdy, 
PORTABLE 12-inch tool e»mbi?timj both 
Soldering Iron and Blow Torch in ONE! 
Justrite't* new No. 39 netnfc* NO pump, 
pressure system, stove nor charcoal— 
NONE! Simple, eawy to operate— n<» intricate 
parts. Efficient. Economical— burns approxi- 
mately an hour on oar riMing of IS w*. fuel at 
les--* than l t cent coat! Every Home Owner, 
Mechanic, Autofot. Farmer . Ptumlter, Elec- 
trician, Janitor, etc., needs this handy. 
PROVEN invention! 

Order At Sample Price! Now you 

need pay only BJI for No. 39 Combination 
Solderinit Iron and Klow Torch (Solder Includ- 
ei|i -twu (iwihtu toot* in one. at Irx* the price 
of one ordinary blow torch! Hut hurry! Order 
, , on t -.upon below or write tor KREE 



Mail to: 

JUSTRITE MFG. CO. 



( ) 

COD 

( ) 



206 1 South port Av Dept. 13-61. CHICAGO. U.S.A. 
CASH I enclose $3.50 for Combination Tool No. 39. Solder and 

Point checked below. Also S for EXTRA Parts* 

checked. Total: $ Send POSTPAID! 

I enclose no money. Send No. 39, Solder. Point checked 
below. On arrival I'll pay postman $3.50 for Toot plu* 

S for EXTRA Part* checked, plu* COD fee and 

few pennies postage! 
< ) AGENTS Rush mm your Agent's Plan. Catalog. Cx ( ) FREE 
CATALOG. 

Interchangeable Accessories . . Cost is EXTRA 
( ) Solder Ladle. 50c ( ) Flame Reducer, 25c ( ) Angle Connectian, 40c 

Any Onr Copper Point Included FREE With No. 39 Tool. All in. 
Unchangeable. CHECK ONE NOW! More than one, -10c each. 
( ) Chisel Point, V dia. ( > Pyramid Point, V dia. 

' Pyramid Point, V dia. 1 ) Chisel Point. V dia. 
( > 45 Angle Copper, V dia. 



CITY STATE.. 
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_How to 
make MONEY 

WITH YOUR 

CAMERA 




Big Demand for Photos YOU CanTake! 
Learn at Home— in Spare Time i 

DO you rttlUM how many photo- 
graphs are In (his ONE issue 
of this ONE magazine? Multi- 
ply that hy the thousands of publish- 
ers who huy photographs. THAT gives 
an i.lf i of the pictures being bought 
EVEIIY MONTH! 

WHO GETS the money paid for 
these pictures? YOU can get your 
share, no matter where you lire or 
what you are doing NOW ! Many 
of these pictures are supplied by 
amateur photographers — ordinary 
non-professionals who have learned 
how to take pictures THAT SELL! 

Turn Your Hobby into a 
Profitable Profession 

You don't have to be an expert 
to make money in this fascinating 
field! You don't have to live 
amlditt the whirl of exciting dally 
new* events. You don't even need 
a special camera, or expensive 
equipment. It is NOT technical 
ability that publishers pay for. It's 
the knack of knowing WHAT to 
photograph. HOW to photograph 
It. and WHERE to sell It, that 
brings In the money! It's SAL- 
ABLE and MARKETABLE pic- 
tures — full of human Interest and 
popular appeal — that you must 
learn how to produce .... not 
technically beautiful examples of 
photographic genius! Send for 
FREE BOOK which tells all about 
the simple training which quickly 
prepares you, right at home, to 
make pictures that SELL. 

FREE BOOK 

Get your copy of "How to Make Money with Your Cam- 
era." Pape 1 shows you the vast scope of the field. Fajre 7 
tells the kind of snapshots that can bring you a (rood income. 
And on pages 12. 13, 14 and 15 are printed the pictures and 
letter* of other* who, even 4 or 6 weeks after en- 
I rollment, are already making good money. 

This is The Age of Photographs. Your own 
eyea tell you thgQ Your own Camera can cash in 
on it! Read the reports here — from ordinary 
people who have always liked to do a little snap- 
shot work— and who have NOW discovered a 
way to turn their hobby into money. 

There's money in YOUK camera toot Mall 
coupon at once for this KKKK BOOK tell- 
j>' P* ingyou how easv it is to ycl if ow(,' UNIVKK- 

i\\V SAL l'HOTtKiRAI'HKKS. Dept. 31. 10 West 



$50 for His 

VERY FIRST WORK! 

paid L. D. H3££C5l 
of St. Paul, Minn.. 
150.00 for the very 
first work he sub- 
mitted. 

Made $237 00 
WHILE LEARNING 

That's what O. Has- 
tings, of Dorchester, 
Mass.. earned while 
learning "how to 
take pictures that 
sell." 

3Checks in 1 Week 

York MrClary. of 
Bel videre. III., anoth- 
er of our members 
" ' Received 



tan 



cheeks this 



week. I owe you a lot 
for starting me on 
this path. " 




t. 



33rd St.. New York City. 



CLIP-SIGN-MAIL NOW 



! UNIVERSAL PHOTOGRAPHERS* 

J Dept. 31. 10 West 33rd St., New York City 

I Send me without coat or obligation, booklet, "How to Make 

| Money with Your Camera." 

■ 

I Name , , 

j Address 



No Salesman Will Call. 



G Slurftcutto 

BUSINESS TRAINING 



NEW, complete, shortcut "Business 
Tech" course trains you, at home, for 
promotion and more pay. 1 j the usual 
cost and in a fraction of the time. Get 
out of the rut— ioto the BIG MONEY- 
MAKERS class — quickly, easily. 
FREE book tells how. Mail coupon 
for it TODAY! 

INSTITUTE OF BUSINESS TECHNOLOGY 
Dept. AB-404, Chattanooga. Term. 



CHECK THE POSITION YOU WANT 



I INSTITUTE OF BUSINESS TECHNOLOGY f 

■ Dept. AB-404, Chattanooga, Tenn. 

I Please tend me your FREE book. I am particularly inter- I 

eeted in the positions 1 have checked. ■ 
I ( ) Accountant ( ) Executive Secretary 

, ( ) Oficc Manager ( ) Sales Executive | 

I ( ) Purchasing 1 Agent ( ) Credit and Collection Man I 

< ) Bookkeeper ( ) Personnel Manager j 

I Name ■ 

I Address [ 

^ City Slate 




MAKING AN INEXPENSIVE VACUUM PUMP 

(Continued from page 67) 




One of the stand-off 
supports for tube B 



are produced. After the vacuum which the 
pump is drawing becomes high, the mer- 
cury falling in the pump will produce loud 
clicks whenever the mercury hits the glass. 
This is known as the "mercury-hammer" ef- 
fect, and the sharp clicks are caused by lack 
of air to cushion the impact. As the mercury 
is being poured from the bottle into the fun- 
nel, static electricity can be heard snapping 
and crackling. Sometimes the friction of the 
mercury falling down tube B will produce a 
beautiful phosphorescent glow, depending on 
the vacuum in the pump. This glow may be 
seen more easily if the room is darkened. 

The following experiments merely scratch 
the surface of the interesting work possible 
with this vacuum pump, but they will serve 
to familiarize the amateur with the pump and 
some of its varied uses. 
Did you know that the snow-white sugar 
found on the table 
had any connection 
with a vacuum pump? 
It has — for in the re- 
fining process the raw 
sugar solutions must 
be evaporated. These 
solutions normally boil 
at well over 200 deg. 
F., but this heat chars 
the sugar. To over- 
come this difficulty, a 
vacuum pump is used 
to lower the boiling 
point of the sugar so- 
lutions. 

To demonstrate just 
how the boiling points 
of liquids are lowered, 
fill a test tube one third full of water and 
connect it to the pump with a section of rub- 
ber tubing, a 90-deg. glass tube, and a one- 
hole rubber stopper. When a vacuum is 
drawn, seal the test tube from the pump 
and hold a lighted match under the tube. 
At once the water will boil violently! Yet if 
the stopper is quickly removed, the boiling 
water of a moment ago will hardly be warm 
when poured into the palm of your hand. 
This experiment also explains how it is pos- 
sible for a person in the mountains to wash 
with boiling water that would produce pain- 
ful burns at sea level. Alcohol will boil from 
heat of the hand alone. Heat the end of a 
6-in. piece of glass tubing in the flame till it 
closes. When cool, pour in a little alcohol, 
evacuate the tube, and seal it. By holding 
the tube in your fingers for a few moments, 
you can start the alcohol boiling. 

When performing these experiments, seal 
the connection and remove the tube entirely 
from the pump, otherwise some vapor will 
enter the pump and decrease its efficiency. 
The method used is as follows: Before con- 
necting the outlet tube with the pump, stretch 
it down to a very small diameter. Later, a 
little heat applied to this drawn out portion 
of the tube will enable it to be pulled com- 
pletely apart at this point, sealing off the tube 
without admitting any air. 

The now familiar neon tubes, used in signs 
of many colors, require rare gases that are 
difficult, if not impossible, for the amateur to 
obtain, but the more common gases such as 
oxygen, hydrogen, nitrogen, carbon dioxide, 
and also mercury, water, and iodine vapor 
give equally interesting results. Methods of 
preparing the gases are easily obtained from 
literature on the subject. 

To make a tube of glowing light, first ob- 
tain an old Ford spark coil. These coils can 
be bought cheaply at an auto-wrecking yard. 
Cleaning the vibrator points and adjusting 
the vibrator on the coil will often improve 
results. Use a transformer at 6 volts to sup- 
ply current for the coil. The "button'' near the 




/ 



Admitting carbon dioxide gas by pressing the 
rubber tubing into the mercury-filled funnel 



vibrator is both the high- and low-voltage 
terminal, and the "button" at the opposite end 
from the vibrator is also low voltage. A num- 
ber of glass T-tubes, costing a few cents 
each at a scientific supply house, are also 
needed. 

A wire connection is fused into two of the 
T-tube's openings; the third is connected with 
the vacuum pump. Ordinary wire cannot be 
successfully fused into glass tubing, so a 
special wire must be used. This can be ob- 
tained from a discarded radio tube or light 
bulb by breaking the glass portion and melt- 
ing the solder that holds the special wire to 
the base. When a few short lengths are ob- 
tained, seal two of them into the T-tube by 
heating an end till it is nearly closed, insert- 
ing the wire into the small hole, and again 
heating the glass until it grips the wire. 

Each gas or vapor introduced into the T- 
tube before it is evacuated will affect the 
nature of the high-voltage discharge. The 
introduction of a drop of mercury or water 
or a bit of iodine crystal proves interesting 
when it vaporizes. Heating the T-tube will 
help the discharge to pass. 

For the first attempt at producing a gas- 
discharge tube, ordinary air can be used for 
the gas. When the crackling ^2-in. spark of 
the Ford coil is harnessed in the tube, it is 
transformed into a beautiful purple glow, 
about S in. long, as it noiselessly passes 
through the rarefied air in the T-tube. 

To experiment with some particular gas 
in the T-tube, the tube is first evacuated and 
then the gas is introduced, indirectly, through 
the funnel at the top of the pump. The new- 
ly admitted gas will lower the vacuum in the 
T-tube too much for the discharge to pass, 
so the tube must be evacuated again, where- 
upon the characteristic color of the gas will 
appear when the high-voltage is shot through. 

Provided the pump has been perfectly con- 
structed, an ultrahigh vacuum may be ob- 
tained, if the T-tube being evacuated is care- 
fully heated while the vacuum is being drawn. 
When this so called X-ray stage is reached, 
cathode rays are produced that cause the 
glass T to exhibit fluorescence of various col- 
ors. Uranium glass will produce yellow, iron 
glass green, and lead glass blue. 

Liquids are also fluorescent, and if the out- 
side of the tube is painted with eosin (red 
aniline dye), quinine sol., kerosene, aesculin 
sol., or uranine (yellow aniline dye), this 
fluorescence may be easily seen. Certain 
chemicals, particularly crystaline sulphides, 
will phosphoresce under the action of the elec- 
trical discharge when placed in the tube, 
showing how radiant matter may produce 
visible light. 

When working with high vacuums, seal all 
connections with sealing wax and use only 
the best grade of heavy rubber tubing. 
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TESTS WITH COPPER IN 
THE HOME LABORATORY 

(Continued from page si) 

such a solution. Through the stopper of a 
wide-mouthed bottle or jar, insert a length of 
large glass tubing ; a section cut from a broken 
test tube will do. Arrange a strip of copper to en- 
circle the tubing and connect the copper strip 
to the negative side of a storage battery or a 
battery of dry cells. Place a carbon rod, taken 
from a flash-light cell, inside the glass tube 
and connect it to the positive terminal of the 
battery. Then fill the bottle with a solution 
of copper sulphate which should be slightly 
acidified with one or two drops of sulphuric 
acid. Electric current will begin to flow be- 
tween the electrodes immersed in the liquid. In 
a few minutes you wilt notice that the liquid 
around the copper strip is growing paler. Soon 
it will have lost its blue color completely, and 
will be water-white. The reason for the loss 
of color is that the metallic copper ions in the 
vicinity of the copper electrode have been 
drawn to it and have turned into atoms of 
metallic copper, leaving the solution and plat- 
ing out as a more or less spongy mass of cop- 
per upon the strip. 

COPPER resembles silver in that it is an 
excellent conductor of heat. A striking 
way to demonstrate this is to boil water with 
heat transmitted by a long piece of copper. 
Obtain a copper tube about a foot long, with 
an inside diameter of one eighth to one quar- 
ter of an inch, and slit one end with a hack- 
saw blade to a depth of about one inch. Flare 
out the slit end by hammering nails into it, so 
that it will serve as a receptacle for the tapered 
end of a glass tube holding the water. The 
latter should be about three or four inches 
long. The end taper is produced by holding 
the glass tube in the Bunsen flame and draw- 
ing it out, subsequently removing the excess 
glass. Put the end back in the flame to make 
sure it is closed. When the glass tube has 
cooled, it is filled with water and placed in 
the flared end of the copper tube, now sup- 
ported by means of a clamp and an insulating 
grip made from a cork. 

Now apply the flame of your burner to the 
end of the copper tubing farthest from the 
water. The heat will travel along the copper, 
and soon the water in the glass tube will be 
boiling merrily. Steam forming in the base of 
the tube will tend to push the water away 
from the heat, but this may be avoided by 
dropping an inch-long fragment of copper 
wire into the glass tube to distribute the heat 
through the water. The heat that boils the 
water is actually transmitted through the solid 
copper, and not by currents of heated air 
within the lube, as you can prove, if you wish, 
by stopping up the tube with a plug of clay. 

CRYSTALS of copper are an unusual sight 
to most people, but they are easily pro- 
duced with the simplest of apparatus. Make 
two solutions of copper nitrate, one strong and 
the other weak, adding a drop of nitric acid 
to the latter. Place an equal amount of each 
of the two solutions in a test tube. The strong 
solution should occupy the lower half of the 
tube and the weak solution the upper half, 
care being taken that they do not mix. Close 
the test tube with a cork that carries a piece 
of copper wire long enough so that it passes 
into both solutions, and set the tube away to 
stand. Within several days you will notice 
sharply faceted crystals of shiny, metallic cop- 
per forming on the lower part of the copper 
wire. What you have made is a sort of short- 
circuited electric battery, known as a con- 
centration cell, which deposits copper upon 
the wire so long as there is a difference between 
the concentration of the two solutions. Even- 
tually they become equalized in strength, and 
the action stops. The copper crystals may be 
removed and washed. 
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MEET THE CHAMPION INVENTORS 



( Continued from page 13) 



for wireless telegraphy, Dodds was assigned 
to help him. Many of the comforts incor- 
porated in the modern Pullman car are there 
because Dodds invented them, Other examples 
plucked at random from his varied assortment 
of inventions include a "cold-light"' emer- 
gency lamp for miners, and the portable, elec- 
tric circular handsaw commonly used by car- 
penters and cabinetmakers. 

Edward Weston, of Montclair, N. J., a fel- 
low-townsman of Carleton Ellis, concludes 
the roster of the eight leading inventors, with 
309 patents. His work, like that of Thomson, 
has been concentrated in the field of electric- 
ity. Electrical men should have no difficulty 
in recognizing his name, for it appears upon 
electric measuring instruments that are used 
today in all parts of the globe. 

HOW do the eight men whose achievements 
have been examined compare in produc- 
tivity with inventors of the past? Only Edi- 
son, with his 1,099 patents, surpasses the liv- 
ing champion, but Patent Office records re- 
veal other inventors, no longer living, whose 
attainments are nearly as impressive. Francis 
H. Richards, who required the services of ten 
draftsmen to put his ideas regarding weigh- 
ing and packaging apparatus on paper, pat- 
ented 850 inventions. Charles E. Scribner, 
Western Electric Company electrical engineer 
and inventor of telephone switchboards, took 
out 429 patents. Dr. Isadore Kilsee, a phy- 
sician with whom inventing was a hobby, 
obtained 385 patents covering such varied sub- 
jects as telephone apparatus, railway signals, 
color photography, and radio; he described 
the latter, in 1895, as "space telegraphy.'' 
Dr. Elmer Spcrry, inventor of gyroscopes and 
airplane instruments, amassed a total of 378 
patents. Reuben R. Renjamin patented 359 
electrical inventions. George Westinghouse, 
famous inventor of the locomotive air brake 
that bears his name and of other railway ap- 
paratus, is credited with 340 patents. Yin- 
cent G. Apple was granted 331 patents on au- 
tomobile brakes, starting mechanism, and elec- 
trical devices. 

Such figures are the more surprising when 
it is realized that a single invention made 
many inventors famous — Morse's telegraph, 
McCormick's reaping machine, Fulton's steam- 
boat, and Eli Whitney's cotton gin. The 
Wright brothers, first to produce a successful 
flying machine, received a total of only five 
patents. Alexander Graham Rell, inventor of 
the telephone, obtained only twenty-four pat- 
ents in all ; and Marconi, father of radio, is 
credited with only thirty-eight inventions. 

JUST forty years ago, the Commissioner of 
Patents published an "honor roll'' of in- 
ventors who had patented as many as 100 
inventions. There were twenty-five names on 
that list. An honor roll of living inventors 
who have patented at least 100 inventions 
would now nun into the hundreds. Its names 
would include Henry Ford, of auto fame; Lee 
De Forest, radio pioneer; Miller Reese Hutch- 
ison, once Edison's chief engineer and now 
an inventor in his own right ; Nicola Tesla, 
electrical wizard; and hosts of others. The 
staff of the Westinghouse Electrical and Manu- 
facturing Company, to take just one great 
industrial organization, includes six men eligi- 
ble for such a roll. In fact, today one can 
easily list an honor roll of twenty-five inven- 
tors, each of whom has patented 100 inven- 
tions during the last five years! 

The eight living leaders of American in- 
vention all have more than 300 patents. 
Turning to those in the class between 200 and 
300 inventions, we find the contestants close- 
ly bunched. Erastus E. Winkley, of Lynn, 
Mass., heads the group; his 285 patents most- 



ly relate to shoemaking machinery, but he also 
has a patent on an "equilibrator" for a flying 
machine, and one on an appliance used in 
playing golf. 

One or more inventors may be selected for 
this 200-300 group from the research staff of 
nearly every one of the large corporations. 
Rudolf E. Hellmund, of the Westinghouse 
Electric and Manufacturing Company, has 
267 patented inventions. The General Elec- 
tric Company may be represented by Ernst 
F. W. Alexanderson, with 258 patents. The 
Rudd Car Company, of Philadelphia, pre- 
sents a railroad man, Joseph V. Ledwinka, 
who now holds 252 patents, and who also re- 
cently had the distinction of being awarded 
the 2,000,000th patent issued by the U. S. 
Patent Office (P. S. M., July, '35, p. 11). The 
H. F. Goodrich Company, of Akron, Ohio, 
offers John R. Gammeter, with 245 patents; 
he is tied with Jesse A. R. Smith of the Un- 
derwood typewriter organization. 

IN ALL gallantry, honorable mention must 
be given to Miss Beulah Louise Henry, 
of New York City, who has received the 
soubriquet of "Lady Edison" for her many 
household inventions. Though her total of 
fifty patents may seem small compared with 
those of male inventors, they loom large in 
comparison with those of others of her sex. 
Less than two percent of the patents issued 
by the U. S. Patent Office have been granted 
to women — a proportion that has remained 
practically constant from year to year, since 
the turn of the century. For the present, at 
least, invention seems a man's field. 

Will present records — like O'Connor's or 
Edison's — ever be broken by other inventors? 
Perhaps not. One man no longer has a field 
to explore alone. Huge research laboratories 
are the order of the day. Under this tendency 
toward group or organized invention, with 
keen, competitive workers sharing assigned in- 
ventive tasks, the chances of one inventor 
forging ahead of the rest appear slight. 

Nevertheless, it must be pointed out that 
every one of the inventions of O'Connor, who 
leads all living inventors, was a one-man job 
— making his achievement all the greater in 
comparison with others who have large lab- 
oratories and staffs of assistants to help them 
do their inventing. His example offers en- 
couragement to the belief that some independ- 
ent inventor, working on his own, may yet 
outdo the leading figures of the present and 
past. 

THE ORIGIN OF COOKING 
IS UNSOLVED MYSTERY 

Why man ever acquired the troublesome 
habit of cooking his food remains a mystery 
to science, according to a British authority. 
Earliest traces of primeval men show that 
they cooked their meals but the only scientific 
reason for doing it — to kill germs and other 
parasites — was unknown to them. Cooking 
could not have originated as an aid to diges- 
tion, since raw foods digest as well as cooked 
ones. The theory that the purpose of cooking 
was to improve the taste of food is countered 
by the argument that this is only a matter of 
habit — that most persons today, for example, 
prefer the flavor of cooked food simply be- 
cause they are used to it. One possible expla- 
nation is that primitive cookery began as a re- 
ligious ceremony, such as presenting burnt of- 
ferings to the gods. Another, more plausible, is 
that the aroma of a meal being cooked ap- 
pealed as much to primitive senses as to our 
own. Whatever the origin of cooking, it has 
probably absorbed more human effort and 
time, down through the ages, than any other 
single task. 
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AMAZING NEW FEATS 
OF MOTORLESS PLANES 

(Continued from page 16) 

sport. Recently, the Elmira Chamber of 
Commerce, through the aid of Federal funds, 
has established four permanent soaring sites 
on ridges near-by. Facing in different di- 
rections, they enable pilots to get into the air 
no matter from what direction the wind 
may blow. 

Site Number One is known as Henry Har- 
ris Hill. It has a cleared space 1,650 feet long 
and 200 feet wide and holds the headquarters 
buildings, the radio equipment and the mete- 
orological apparatus. Last year, airplanes 
landed and took off from this site during the 
meet. The ridge faces the Chemung River 
valley and is approximately 1,6Q0 feet above 
sea level. It provides soaring when the pre- 
vailing northwest winds are blowing. 

THE second site faces the west, is 1,600 
feet above sea level and has a take-off 
field 600 feet long and 200 feet wide. It is 
known on the topographic maps as Maby 
Ridge. Near-by is "Quarry Farm" where 
Mark Twain once lived and where he did 
much of his writing. Site Number Three is 
five miles out from Elmira on a 1,560-foot 
ridge facing across a valley toward the 
American Airlines airport where soaring ships 
have 100 acres on which to land. The fourth 
site is eight miles out and faces the south. 
The ridge is 1,600 feet above sea level and 
has a launching field 750 feet long and 300 
feet wide. 

With improved roads leading to the take- 
off spots, this Chemung County "soaring 
plant" is one of the finest in the world. An- 
other noted spot is at Big Meadows in the 
Shenandoah National Park, Ya. The Soaring 
Society of America has held several meets 
there. Last Spring, Lewin B. Barringcr, of 
Philadelphia, tried out a new site near Ellen- 
ville, N. Y. Taking off in the "Albatross 11," 
he remained aloft seven hours, rose to 5,000 
feet, and sailed down the ridges to within ten 
miles of Harrisburg, Pa., before the updrafts 
gave out and he had to land. He had covered 
approximately 160 miles and was credited 
with beating Du Pont's record, made the 
year before in the same machine. 

On the west coast, Clyde Artman has been 
using a 1,000-foot cliff for a starting spot. 
His soaring plane is placed on a sort of see- 
saw which is tipped up until the craft is 
pointing down over the edge of the cliff and 
Artman shoots downward in a dangerous, 
spine-tingling take-off. Sometimes, he dives 
as much as 500 feet before he eases back the 
stick and soars away. 

Recently, the value of gliding in training air 
pilots received special recognition. At the 
U. S. Naval Air Station, at Pensacola, Fla., 
four officers who had had no training on 
powered ships, but had been given glider 
training instead, were able to keep up with a 
class that had had ten hours dual instruction 
and two hours solo work before coming to 
Florida. 
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IMPRESSED were naval air officials 
that six Franklin utility gliders are now 
in use at the base. One half the men are 
starting their training on gliders, the other 
half on powered planes. Comparative results 
are expected to answer such important ques- 
tions as: Does glider training make better 
pilots? Does it save time in training pilots? 
Does it reduce the cost at an air school ? 

In Germany, 40,000 glider pilots have been 
trained with less than half a dozen fatal acci- 
dents. In the United States, gliding reached 
a peak in 1930 and then, largely because of 
the depression, lost ground. Now, flying 
without motors has come to the fore again, 
providing valuable training for air pilots, a 
sky laboratory for aeronautical engineers, and 
a thrilling sport for amateurs. 




It's the happiest moment in 
a man's life 

When she says yes, the whole world changes; 
It's brighter. It's differentl But as your joy 
increases, so does your responsibility. An- 
other person becomes a partner in your 
future. If you prosper, she will prosper. If 
you fail, but— 

Don't faill Insure your future against 
failure. Equip yourself for progress and 
promotion. Utilize your spare time. The 
International Correspondence Schools offer 
a course that just fits your needs! Thou- 
sands of successful men testify to the value 
of I. C. S. training. Investigate for yourself 
— complete information, free. 
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Is Vour Job Safe? 

Just as the gasoline engine changed 
the jobs of thousands who depended on 
horse-drawn vehicles for their living — so 
now the Diesel engine is fast invading both 
the power and transportation fields, and 
threatening the present jobs of thousands 
of workers. 

What This Field Offers You 

Diesel engines are replacing steam 
and gasoline engines in power plants, mo- 
tor trucks and busses, locomotives and 
ships, aircraft, tractors, dredges, pumps, 
etc. — opening up an increasing number of 
well-paid jobs for Diesel-trained men. You 
get complete information on all the latest 
Diesel developments in our course. Special 
Now is your chance to get into a big new industry and diagrams for quick understanding of this 
grow up with it to an important position. Today there is ° ew P° we ^, 

practically no competition in the Diesel field, but the increasing Get our Free Diesel Booklet and find 
use of Dipsel pnirinns will result in keen comnetition for iohs after out w,lat tnc Diesel field offers you — how 
use 01 jjiesci engines » m resuii in Keen competition lor mm unx „ u | Pk |yyoue.inobtalnnrnmplctnuiiclerstaiHl- 
afew years. If you start your training now and get established in ftK,,nNcwi-li'iiKiiipprlnrti>l('s:miiopiT:itli>nby 

this field, yOU need not WOITy abOUt Competition. . gpare.timostudyathumv.WriteTODAY.NoobHiratioIl. 

American School, Dept. D- 146, Drexel Avenue at 58th Street, Chicago, Illinois 
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Immediately a Oovernment hie pay JOBS. 32- 

pace book deserihinK salaries. 
~ j .1 it hours, work. Toil me how to get 

Common education <> onc of „ )( , s( , Jobs 

usually sufficient 

/ 

Mail Coupon / S ""' e 
Today— / 

SURE / Address 



FOUNDRY KIT 

IDEAL XMAS PRESENT 

Make Statuary. Book Ends. Trays, etc., of lironze. Aluminum. 
Conner, Silver, etc. For sole or for presents to your friend*. 

Outfit contains ga< furnace with 110 volt, fiu eyrie motor 
blower, moulding sand, crucibles, tongs, rubber hose, ria>k, 
parting materials, and iiistructinns for use. For making 
models, trays, dishes, art objects, tools, shop equipment, 
etc. ; nlso u-ed for forging, ra-ic hardening and heat treat- 
ing. Price of outfit No. 3*»1. ru. in. crucible capacity, wt. 
25 lbs., $9.50 f.o.b. K. C. Trice of outfit No. 352. IS ru. 
in. nuclide rapacity, wt. 40 |!is., $!."». 00 f.o.b. K. C, Check 
or money order acceptable, express charges C.O.D. Add 

For description see page 41 of December Issue. Send 
orders early for Xmas Delivery. 

KANSAS CITY SPECIALTIES CO. 
P. O. BOX 6022 KANSAS CITY, MO. 
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raising PR ROYAL birds. Odors 
waiting for hundreds of thousands. 
Easy to raise. You get your pay 
for t hem when only 25 days old. 
Particulars ami picture book for 
3-ct. stump. Write to PR COM- 
PANY. 616 H. St., Melrose, Mas- 
sachusetts. Refer any bank. 




New Adding Machine 
Fits Vest Pocket! 

Adds, subtracts, and multiplies, like $300 
machine— yet it costs only $2.95. Weighs 
only 4 ounces. Not a toy — guaranteed 
workmanship. Perfectly accurate, light 
nlng fast. Sells on sight to business 
men. storekeepers, homes — all who use 
figures. 
Write i 

SampleOfferand Mon- 
ey-Making Plan. 100', Profit I 

C. M.CIeiry.Dtpt.49,303 W. Monroe St.ChiciDi 




Print YourOwn 

Cards, Stationery, Advertising, 
labels, paper, circulars, taps, etc. 
Save money and time. Sold direct 
from factory only. Presses $11 
up. Power $149. Do popular raised 
printing like engraving with any 
of our presses. 

Print for Others, Big Profit*. 

Pays for itself in a snort time. 
Easy rules sent. Write for free 
catalog of outfits and all details. 
The Reiser Co., C-33, Merideo. Conn. 
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Follow This Man 

Secret Service Operator No. 88 Is on 
the Job! Running down Counterfeit 
(lane. Tell-tale noger prints in mur- 
dered girl's room. Thrill, Mystery. 
_ The Confidential Report* 

IVAA of Operator No. S3 mad* 
K k\^^ to hU chief . Writ* for iU 
Earn a Regular Monthly Salary 
YOU can become a Finger Print Ex- 

Jiertat borne, tn spare time. Write 
or details if IT or over. 
Institute of Applied Science 
1920 Sunnyside Ave. 
Dept. 1 ^ - <=. 1 Chicii,:o. HI, 
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WANT a new business 
profession of your own, 
with all the trade you can 
attend to? Then become a -foot correctionist, 
and in a few weeks earn big income in service 
fees— not medical nor chiropody— easy terms for 
home training, no further capital needed, no goods 
to buy, no agency. Established 1894. Address 
Stephenson Laboratory. 62 Back Bay. Boston, Mass. 
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BIG XMAS BUSINESS. GetBusyNow 
n GENUINE LEATHER TIES 

Beautiful new stripes and plaids. Look like silk. 
Cleaned with adampcloth. Durable; won't wrinkle. 
Big profits; repeat orders. Be independent; have 
your own business. No sales ability needed. Send 
uOc for sample and kit. Information free. 

Dept. K. 2345 W. Grand Blvd. 
Detroit, Mich. 
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and make up to S25 to 860 ft week— full time or spare time. R^O"^-*^^rj A 

g&iaoTv / LOUT kJ^C&C : : wi 

son absolutely free. Start right in decorating Gifts, Bridge MAIL THIS! 

Prizes, Toys, etc. More like fun than work 

and you earn as vou learn. Hundreds making pMi™««i«™B«* ■■■■■■ 

big money this fascinating way. . FIRESIDE INDUSTRIES 

NO CANVASSING ^t£* tm 'vii!5*v£ I Dept **• Adr " n ' Mich - 

son. Nothing to pay now or ever. So sure are ■ Please send big Free Book and 
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backed by SI. 000 Gold Bond. Costs nothing to I obligate me In any way. 

find out. Openings for new workers now in ■ Name 

every locality. Mall coupon Immediately for ■ ... 

Free Book and Free Lesson. Get started ■ Auurcss 

making money at once. ■ 



HERE'S THE ANSWER 

(Continued from page 5;) 

ancestors had to trample down a sheltered 
and safe bed for themselves in the open and this, 
it is reasoned, would entail a turning motion. 

Up Where It's Really Hot 

B. I. H., evansville, ind. The average 
temperature of the sun is estimated to be 12,- 
000,000 degrees C. by Sir Arthur S. Edding- 
ton, British astronomer-physicist. The maxi- 
mum temperature, he calculates is 21,000,000 
degrees C. 

Keeping Food in Open Cans 

Q. — is it safe to let food remain in a can 
after it has been opened? — S. D. S., Hous- 
ton, Tex. 

A. — tests have shown that food keeps per- 
fectly well in an open can provided the proper 
storing precautions are observed, principally 
that of good refrigeration. 

An Indian Count 

C. B. E., tulsa, okla. According to the 
1930 census, there were 332,397 American 
Indians in the United States. Oklahoma has 
the largest Indian population with a total 
of 92,725. After the Civil War, in 1865, the 
Indian population was estimated at 294,574. 

The Pig in Pig Iron 

A. I. S., kenosha, wis. Pig iron gets its 
name because the trench and side channels 
into which the molten iron is run from the 
smelting furnace suggest a sow with rows of 
suckling pigs. The pig iron is formed in the 
side channels. The forms, collectively, are re- 
ferred to as the pig bed. 

Sweetening a Vacuum Bottle 

Q. — now can I remove an odor of stale- 
ness from a vacuum bottle? — M. J. C, Eliza- 
beth, N. J. 

A. — a method that is usually effective is 
to wash the bottle with a solution made of 
powdered black mustard seed in lukewarm 
water. The washing process should be re- 
peated if necessary and the bottle rinsed thor- 
oughly after each washing. 

Aluminum Found Not Guilty 

Q. — 1 have heard that there is danger of 
poisoning from the continued use of aluminum 
cooking utensils. Can you tell me if this is 
so?— A. M., Toledo, Ohio. 

A. — aluminum cooking utensils are not a 
source of poisoning according to a recent re- 
port of two French scientists to the Paris 
Academy of Sciences. They found, after ex- 
tensive experiments with rabbits, that the daily 
ingestion of small quantities of aluminum is 
not harmful. This finding corroborates the 
conclusion of earlier American investigators. 

Oil Spots Leave W all Paper 

Q. — is there any method by which oil 
stains can be removed from wall paper? — 
D. M., Houston, Texas. 

A. — a medium thick paste made of clay 
(such as is used in making water pipe) and 
water applied carefully to the stain will remove 
most oil spots from wall paper. Care must 
be taken that no friction is caused in apply- 
ing the paste. The paste should be allowed 
to remain in position for ten to twelve hours. 
After this time it should be removed very 
carefully with a soft cloth. It may be nec- 
essary to repeat the process. If the paper is 
very thin, a paste made of magnesia and ben- 
zine may be substituted and the procedure 
is the same. 
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MYSTERIOUS DISEASES THAT 
BAFFLE MEDICAL SCIENCE 

( Continued from page 27) 



Angeles, Calif., recently added other prize odd- 
ities to the wonderland of queer cases. In 
Devonshire, an innkeeper had a heart that 
whistled with every beat. Two leaves of a 
defective valve between chambers had stuck 
together. They formed a funnel-shaped open- 
ing through which the blood rushed with a 
whistling sound as it was pumped into the 
arteries. Oftentimes, the whistle was loud 
enough to attract the attention of people 
passing by. It preyed upon the man's mind 
until, in the end, he committed suicide. 

HARTFORD'S medical curiosity is a man 
with ticking ears. They give off between 
100 and 132 clicks a minute, and people sit- 
ting several feet away can hear the sound. 
Dr. Henry F. Stoll, who reported the case to 
the American Medical Association, discovered 
the secret of the mystery. By inserting peri- 
scopelike instruments in the man's throat and 
nose, he traced the curious clicks to a tiny 
muscle lying along the wall of the Eustachian 
tube, the open channel connecting the throat 
and the middle ear. A nervous disorder pro- 
duced rhythmic twitchings of this muscle. 
Each time it contracted, it opened the mouth 
of the Eustachian tube and produced a click. 
As it relaxed, the tube closed noiselessly. 

Recent photographs from Los Angeles, 
Calif., show a youngster who takes after his 
father on one side of his head and after his 
mother on the other. Red hair grows on the 
right side, light blond hair on the left. His 
mother is red-headed, his father blond. In ad- 
dition, the boy's right eye is brown while 
his left eye is blue and his complexion is darker 
on the right side than on the left. 

Bones that are out of place, bones that are 
too brittle, bones that are too thick, bones 
that are attacked by rare and puzzling dis- 
eases — are a constant source of extraordinary 
cases. One instance of the sort is "Brittle- 
Boned Billy," a Bellaire, Ohio, boy who has 
the unenviable record of sixty-four major 
fractures. Almost every time he falls down, he 
breaks a bone. Another instance is a woman 
patient who broke three bones turning over in 
bed. During a single month, she averaged a 
broken bone a day. A disease, called osteomala- 
cia, had robbed her bones of their support- 
ing lime and had reduced them to mere shells. 

At the opposite extreme are the cases where 
the calcium factories of the body get beyond 
control, depositing the bone material not only 
where it belongs, but in the tissues of the body 
as well. Muscles literally turn to stone, and 
patients become living statues. From San 
Francisco and Los Angeles, Calif., Wilkes- 
Barre, Pa., and Columbus, Ohio, have come 
recent reports of victims of the rare disease. 

The most dramatic of the cases is that of a 
woman in San Francisco, Calif. X rays showed 
that a shell of bone was incasing her heart 
and, unless removed, would cause her death. 
At Mount Zion Hospital, surgeons successfully 
operated upon her and succeeded in removing 
a large part of the ossified tissue. 

THE cause of such surplus calcium is still 
a mystery. Many scientists believe the 
four little parathyroid glands, located in the 
neck, are responsible. They govern the deposit 
of calcium carbonate in the bones. The theory 
is that some upset in these glands floods the 
system with the bone-building material and 
causes the trouble. 

Akin to such disorders is Paget's disease, a 
mysterious malady of the parathyroid glands. 
The head expands enormously, the torso 
shortens, the legs are bowed and the victim 
takes on an appearance that suggests that of 
an ape. The most recent case occurred in Cali- 
fornia. A forty-nine-year-old artist was 
stricken eight years ago. Since then his head 



has grown to three times normal size and his 
body has shrunk until he is ten inches shorter 
than he was. 

Another strange medical case which has at- 
tracted world-wide attention is that of Pa- 
tricia Maguire of Oak Park, 111. For more than 
1,000,000 minutes, she has been sleeping stead- 
ily. In February, 1932, she began feeling 
drowsy and shortly afterwards fell into the 
deep sleep from which she has not awakened. 
Blood transfusions, drug injections, artificial 
fevers, and special vaccines have been used in 
an effort to arouse her. Her color is good and 
she has the appearance of a well person doz- 
ing. Doctors believe her long sleep is ending. 

A HUNDRED miles away from Oak Park, 
at Roundgrove, 111., a woman who 
couldn't stop yawning recently kept physi- 
cians nonplussed for more than a week. At 
four o'clock one Sunday afternoon, Mrs. Har- 
old McK.ee began to yawn. From then on, 
hour after hour and day after day, she con- 
tinued to yawn from eight to twelve times a 
minute. Finally, the yawning marathon ended 
and the exhausted woman fell into a natural 
sleep. What caused the perplexing disorder is 
still a mystery. Some medical men suggest it 
was a mild case of sleeping sickness. 

A commoner form of attack is continued 
hiccoughing. For some unexplained reason, 
during 1920, an epidemic of hiccoughing swept 
over Paris, France. 

Undoubtedly the world's queerest hiccough 
story recently came from Hanford, Calif., 
Worn out by an attack of hiccoughing that 
lasted for days, a bootblack tried to commit 
suicide by holding a revolver to his head. 
Just as he pressed the trigger, a hiccough 
jerked the muzzle into the air, spoiled his aim 
and saved his lifel 

In Nova Scotia, not long ago, a delicate 
nerve operation ended what probably is the 
long-distance hiccoughing record for all time. 
Thin and weak from a five-year siege, a New- 
foundland woman was brought to the hospital 
on a stretcher. In the operating room, sur- 
geons exposed and treated the phrenic nerve 
which runs down the neck and controls the 
diaphragm muscles. Immediately, the spas- 
modic contractions of the diaphragm ceased. 

THE final case in this oddity list is one of 
the queerest of all. Some years ago, a man 
came to me with bad burns between the first 
and second fingers. He told me he had been 
sitting talking to a friend and smoking a cig- 
arette when both of them smelled singed 
flesh. He looked down and discovered the cig- 
arette had burned his fingers without produc- 
ing the slightest sensation of pain. I stroked 
his hand with a light camel's-hair brush. He 
detected the touch instantly. But when I ap- 
plied heat or cold, he felt nothing. 

In every square inch of skin on the back of 
a human hand there are approximately fifteen 
"cold spots" and nine "hot spots." Some are 
as large as a pinhead. Nerves crossing within 
the spinal column, carry sensations of heat 
and cold from these receptor points to the 
brain. An examination revealed what had 
happened in the case of the patient. A cavity, 
forming down the center of the spinal col- 
umn, had destroyed the nerves that carried 
temperature sensations. Those carrying touch 
sensations ran up the sides of the column and 
were unaffected. Thus, the man could feel a 
fly land on the back of his hand but couldn't 
tell the difference between hot water and ice. 

In recent years, the X ray and other aids to 
diagnosis have helped physicians learn much 
about the mystery maladies they meet. But 
queer diseases still form an often unexplained, 
frequently bewildering, and always fascinating 
sector in the field of medicine. 




IllProvew 
the first! days 
YOU can have a 
Body like Mine! 

No other Physical Instructor 
Intbe World has ever DARED 
to make such an offerl 

DON'T get the idea 
that it takes a lot 
of time and hard 
work for you to get 
smashing strength and power- 
ful muscles! Ami don't think 
you need a room full of con- 
traptions. 

Both these ideas are all 
bunk— and I have PROVED 
it. All I need li 7 days 
to prove what I can do for 
3 - ou! And I don't need any 
gadgets either. In fact. I 
don't believe in artificial 
methods that may strain 
your vital organs for life! 

NATURAL Methods 
Are All I Need 

Above you see an actual 
photo of how I look to- 
day. No muscles have been 
"painted on." This is the 1 
camera's honest proof of what I did for MY body. Now 
I'm ready to prove what my secret of Dynamic Tension 
can do for YOURS! 

I used to be a physical wreck, a 97-pound weakling — 
flat-chested, arms and legs like plpestems. 1 was 
worried. I studied myself. Then I found a new way 
to build myself up. A way that was simple, natural, 
(iulck and sure! "Dynamic Tension" Is what I called it. 
In a short time I had the body that has twice won the 
title of "The World's Most Perfectly Developed Man." 

This Secret Has Helped Thousands 

Thousands of others now know from their own personal 
experience what Dynnmic Tension has done for them. They 
were just as frail and puny as 
1 once was. Now they are 
life-sized examples of what a 
man can and ought to be. My 
interesting booklet, filled with 
pictures, tells my story — and 
theirs. 



Get My Free Book 

This little coupon brings 
you my free book, which tells 
all about it. No cost or obli- 
gation. 

I just want to give you proof 
that I can do for you what 
I have done for so many 
others: give you broad, power- 
ful shoulders, biceps that bulge 
» 1th smashing strength, a 
chest which stands out solid, 
and muscular and an evenly 
developed body that will make 
others look like dwarfs next 
to you. Mall this coupon 
TODAY! CHARLES ATLAS. 
Dept. 1-A, 115 East 23rd St.. 
New York, N. Y. 




This Sterling 
Silver Cup Being 
Given Away 

This valuable cup 
stands 14 inches 
high on a black 
mahogany base. 

I will award It 
to my pupil who 
makes the most im- 
provement in his 
development within 
the next 3 months. 



CHARLES ATLAS. Dept. 1-A 

US East 23rd Street, New York. N. Y. 

I want the proof that your system of Dynnmic Tension 
will make a New Man of me — give me a healthy, husky 
body and big muscle development. Send me your free 
book, "Everlasting Health and Strength." 
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Money-Back Guarantee 

Send coupon for 10-day Trial 
—if you decide to keep it pay 
only $3.00 a month until $44.90 
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Learn Touch Typewriting 

Complete (Home Study) 
Course of the Famous Van 
Sant Speed Typewriting 
System— fully flfustrmted, 
easily learned. tHven dur* 
ing this offer. 



INTERNATIONAL TYPEWRITER EXCHANGE 

231 West Monroe St.. Chicago. III., Dept. 107 | 
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trial. If I am not perfectly satisfied I can return it express col- a 
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DIESEL 
POWER 



A Coming American Industry 

The internal-combustion engine represents man's 
supreme triumph of machine power. Diesel en- 
gineers are in great demand. Many are acquir- 
ing necessary knowledge through spare-time 
study of this modern I. C. S, Course on Diesel 
engines. Free booklet! 
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□ DIESEL POWER 
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HOW TO OBTAIN A PATENT, 
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AMERICAN FLYERS LEAD THE WORLD 
IN AVIATION RECORDS 

(Continued from page 25) 



watches and other timing equipment as well 
as in conducting record trials of all kinds. 

One of the most famous timers in the coun- 
try is J. P. V. Heinmuller, of Xew York City. 
A precision-watch expert, he has officiated at 
the starts of transatlantic hops, round-the- 
world flights, and at most of the record-break- 
ing trials in the East in recent years. 

On round-the-world flights, timers click 
their stop watches just as the wheels of the 
landing gear lift from the ground. Recently, 
a new rule was adopted for the finish of a 
transcontinental dash. Previously, the end of 
the flight was considered to be the instant the 
wheels touched ground. Now, it is when the 
plane flashes past an imaginary line running 
across the airport field. 

Of the 120 records on the official F. A. I. 
list, only six are known as world marks. The 
rest are called international records. The ''big 
six" are maximum performances in different 
lines irrespective of the kind of aircraft used. 
At this writing, world records in this classi- 
fication are held by the following: 

ALTITUDE— 61,236 feet. Reached on 
Nov. 29, 1933 by the American balloon- 
ists, Lieutenant Commander T. G. Settle and 
Major C. L. Fordney. 

Distance, airline — 5,658 miles. Made on 
August 5, 6, and 7, 1933 by the French air- 
plane pilots, M. Rossi and P. Codos. 

Distance, closed circuit — 6,587 miles. Made 
on March 23, 24, 25, and 26, 1932 by the 
French airplane pilots, M. Rossi and L. Bos- 
soutrot. 

Maximum speed, over a three-kilometer 
(1.864 mile) course — 140 miles an hour. Made 
October 23, 1934 by the Italian seaplane pi- 
lot, Francesco Agello. 

The other two records in this class, circuit 
of the world and distance with refueling, have 
not been set officially as yet. 

International records arc placed under the 
headings : airplanes, seaplanes, amphibians, au- 
togiros, helicopters, balloons, airships, and 
gliders. These categories are further subdivid- 
ed according to the weight of the machine, the 
load it carries, and the distance it flies. When 
a record of outstanding importance is set, the 
F.A.I, awards a special diploma. 

In addition to the official F.A.I, records, 
the N.A.A. recognizes national marks, the best 
performances by citizens of the United States. 
This list includes, besides the F.A.I, classifi- 
cations, such records as intercity flights, rec- 
ords made with model aircraft and with Die- 
sel-powered planes, and junior-pilot perform- 
ances. Records of women flyers are recognized 
bj both the F.A.I, and the N.A.A. 

RECENTLY, "course records'' have been 
■ added to the international list. They rep- 
resent the best time made between important 
cities of the world. One stipulation is that the 
cities must be at least 1,243 miles apart. Two 
of the marks in this class which have been of- 
ficially recognized are: Col. Roscoc Turner's 
ten-hour-and-two-minule dash from Califor- 
nia to New York and the London-to-Mel- 
bourne mark set in 1934 by C. W. A. Scott 
and T. Campbell Black in their De Haviland 
Comet. 

It is interesting to note that Tomlinson's 
huge Douglas airliner, fighting its way through 
sleet and dust storms, made the coast-to-coast 
hop as a prelude to its record trials in eleven 
hours and five minutes, only slightly more 
than an hour behind the mark set by Turner's 
single-seater with its supercharged 1,000- 
horsepower Hornet engine. In breaking rec- 
ords, as well as in regular service on the air- 
lines, American transport ships are demon- 
strating their superiority. 

At the present time, the United States holds 



eleven balloon records and stands at the head 
of the list in this category. Among the other 
marks chalked up to our credit are ten speed 
records for airplanes, two speed records for 
light planes, five amphibian records, and sev- 
eral records by women flyers. Tomlinson's 
flight alone took five marks from France, one 
from Spain, and set two others never before 
established. 

At this writing, Germany holds all the of- 
ficial glider records as well as two airplane 
marks, one light-seaplane record, one airship 
and three balloon records. Poland boasts one 
light-airplane distance mark and a balloon al- 
titude record. 

IN THE helicopter category, Italy has swept 
A the board. The Ascanio machine, with Mar- 
inello Nelli at the controls, holds the duration 
record of eight minutes and forty-five seconds, 
the distance record of 3,538 feet, and the al- 
titude record of fifty-nine feet. Contrasted 
with the fifty-nine-foot mark of this vertical- 
rising craft is the 4 7,3 5 2 -foot international 
record for airplanes, also held by an Italian 
pilot, Commander Renato Donati. England's 
only officially recognized record is one air- 
plane speed mark. 

In many ways, the most spectacular of the 
record attempts are speed trials. Before the 
human bullets hurl themselves over a straight- 
away or around a pylon-marked course, the 
electric timing apparatus is tested as many as 
fifteen times. Once every quarter hour during 
the day of the trial it is checked for flaws that 
might mean failure. In their simplest form, 
such timing devices snap a high-speed picture 
of a racer crossing the starting line and an- 
other of him at the finish. The split-second 
time at which each photograph is taken also 
shows on the film and enables an accurate 
measurement of the time elapsing from start 
to finish of the dash. 

On Christmas Day, 1934, such apparatus 
clocked the French Coudron pilot, Raymond 
Delmotte, at 314 miles an hour over a three- 
kilometer course at Istares. That mark stood 
for nearly a year as the airplane peak speed. 
Recently, it was passed by Howard Hughes, 
youthful oil magnate and motion-picture pro- 
ducer. His 351-mile-an-hour mark, made at 
Santa Ana, Calif., has been forwarded by the 
N.A.A. for official F.A.I, recognition. 

Six times, Hughes streaked down a straight- 
away in his flaming-red metal monoplane, its 
f ourteen-cylinder, 1 ,000-horsepower motor 
wide open. The end of the final race against 
time brought one of the most hair-raising es- 
capes from death in the annals of sky racing. 

OFFICIALS saw Hughes' monoplane, trav- 
eling 353 miles an hour, give off a long 
streamer of black smoke and drop from sight. 
The fuel tank had run dry and before the pilot 
could lower his retractable landing gear the 
machine struck in a beet field. Miraculously, it 
skidded and plowed along, wrecking the pro- 
peller, landing gear, and part of the fuselage, 
but leaving the pilot uninjured. 

All officially recognized speed courses have 
to be surveyed and laid out according to strict 
rules. There are two courses in the United 
States, with markers set in concrete, which 
have been designated as permanent courses and 
licensed by the F.A.I. One is at Los Angeles, 
Calif.; the other at Detroit, Mich. 

Recently, William R. Enyart, Chairman of 
the X.A.A. Contest Board, announced a new 
goal for American pilots and machines. It is 
an even 100 international records. With planes 
now under construction, Enyart believes the 
goal can be achieved. 

Uncle Sam, now officially First in Aviation, 
is after a new mark — an all-time record for 
record-holding in the sky. 
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mond P. Yatvs tells how to write patent claims, pre- 
pare drawings, make searches, etc. Invaluable in 
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out by himself or hia attorney. Postpaid, complete 
with all legal forma, $1.00. 

LIST OF NEEDED INVENTIONS FREEI 

Don't waste time on inventions the public does not 
want. Write for free list of needed inventions with 
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RADIO BURGLAR ALARM 
FROM RECEIVER PARTS 

(Continued from page 




Connecting wires leading from the cabinet. 
The outfit operates on 110-volt house current 

power lines or, on finding the control circuit, 
removes the power plug from the wall socket. 

Although the alarm can be turned on and 
shut off simply by inserting or removing the 
power plug and connecting or disconnecting 
the bell, control switches installed in the 
power-cord lead and alarm-bell circuit will 
make it easier to shut the system off during 
the day and turn it on at night. 

Because of its novelty, the circuit can be 
put to many other uses. For instance, it 
can be used to turn on the lights when you 
enter your front hall. It can be rigged to 
open doors, operate drinking fountains, in- 
dicate rain, operate toys and window dis- 
plays, and do a score of other things. Of 
course, where 110 volts are used in the circuit 
being controlled, a relay rated to carry that 
amount of current must be used. 

LIST OF PARTS 
Ci and C s . — Variable condensers, 325 mmf. 
C 3 . — Fixed mica condenser, .0001 mfd. 
d. — Fixed paper condenser, .06 mfd. 
Cs. — Fixed paper condenser, .5 mfd. 
R,.— Fixed resistor, 10,000 ohm. 
R. F. C. — Radio-frequency choke, 8S mh. 

Miscellaneous: Two six-prong, 160-meter 
plug-in coils; two six-hole sockets; one five- 
prong socket; one power cord with built-in 
resistor (345 ohm) ; type '76 tube; one bat- 
tery and gong or bell for external alarm 
circuit; one sensitive relay; wire; solder; 
chassis ; panel ; knobs ; etc. 

ACETYLENE GENERATORS 
YIELD USEFUL RESIDUE 

The waste product of acetylene generators 
has many everyday uses. This carbide residue, 
it is stated by a prominent manufacturer, can 
be used as the principal ingredient in white- 
wash, fire-proof cement, mortar, concrete, or 
stucco. It is efficient as an oil or dirt scav- 
enger, a cleaner of drain pipes, plant spray, 
preserver for wooden fence posts, and deodor- 
izer for farm buildings. Its superiority in so 
many uses, it is claimed, is due to its chemical 
purity and its complete hydration. 

RUSSIAN RAIN PLANT 
SPRAYS LARGE AREA 

Whenever certain farms in the Rubtsovla 
district of Russia need rain, they will get it by 
the simple act of turning on a rain plant. The 
plant sprays artificial rain over a tract of 500 
acres. 
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GUS GIVES POINTERS ON 
WINTER FUEL TROUBLES 

(Continued from page 56) 

so stiff that it holds the pump when you try 
to wiggle it to see if it's loose. You can see 
the pump jiggling when the motor is running. 
Naturally, when the motor stops the jiggle 
stops, too. So, by the time you get out to 
look at it, there's nothing wrong to see!'' 

"That would have stumped me, sure 
enough," Carnaday agreed. ''But it's easy to 
see how to prevent that trouble from stopping 
you on the road. Keep these bolts tight." He 
got out a wrench and tightened them while 
Gus cut a new piece of copper tubing. 

"T X 7 ELL," Carnaday w ent on, as Gus bent 

VV the new piece into shape, "modern 
cars bring modern troubles. It didn't make 
any difference, in the old days, whether the 
vacuum tank was hanging on by its eyelids or 
not, it still worked just the same.'' 

"Yeah, but think of all the troubles the 
vacuum tank had that you can't have now,'' 
Gus suggested. "Besides, there's plenty of 
troubles with gas lines that we'll always have 
with us. As an old-timer, you ought to know 
a lot of 'cm.'' 

"I should say I do !'' Carnaday grinned 
rcminiscently, as he held one end of the pipe 
while Gus bent the other so it entered the 
fitting straight. "I guess as long as there's 
pipes there'll be dirt to clog them. Of course 
the gasoline is a lot cleaner now than it used 
to be. Some water in it now and then, but 
that don't amount to anything." 

"Maybe it doesn't down South where you 
come from," Gus grunted, "but believe me, 
it can put your motor out of commission 
quick enough up here where we have real 
winter weather. Lots of car owners have 
tried to start their cars on a real nippy cold 
morning and found they wouldn't start at all. 
Mostly, they blame it on bad gas or poor 
ignition or a bum battery, when a lot of 
times it's really just water frozen solid in the 
gas pipe or in the carburetor jets." 

"While you're putting in this new pipe, 
why not put in an extra filter to take out 
the water? I keep my car in an unheated 
garage, too," Carnaday suggested. 

"One filter is just as good as a dozen," Gus 
explained. "How is any filter going to keep 
water from freezing in the line between the 
tank and the fuel pump — unless you put it 
right at the outlet of the tank? And even 
filtering the gas before it goes in the tank 
won't keep water out of the tank. It con- 
denses out of the air that is drawn in as the 
gas is used. 

" T OOK how those windows are covered 
1— t with moisture," Gus went on, pointing to 
the nearest glass, which was covered with a film 
of water in tiny globules. "That always hap- 
pens when it turns cold right after a warm, 
muggy spell. Suppose you pull into your 
garage some warm night and the tank is 
nearly empty so there's a lot of air in it ; then, 
during the night, it gets real cold. The inside 
surfaces of the tank get dripping wet, just 
like that window, and maybe as much as a 
tablespoonful of water settles to the bottom 
all ready to get into the pipe and freeze there." 

"Gosh!" exclaimed Carnaday. "There 
doesn't seem to be any wav to get around 
that. ' 

"You can't," Gus agreed, "but you can stop 
the chance for freeze-up just the same. All 
you need to do is drop a tablespoonful of 
denatured alcohol into the tank every few 
days, and especially after a sudden change to 
cold weather. If there isn't enough water to 
cause any trouble, the alcohol will do no harm 
anyhow. If there is, it will mix with it and 
keep it from freezing." 

"That sounds like a good idea," Carnaday 
observed, as Gus (Continued on page 111) 
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GUS GIVES POINTERS ON 
WINTER FUEL TROUBLES 

(Continued from page no) 

finished installing the new pipe, "and I'm 
sure going to try it this winter. But what 
I want to know is, how do you get a car 
started when there's water frozen in the 
gasoline line somewhere?'' 

"Best way I know is to pour hot water 
over the carburetor — but be sure it doesn't 
get in the air intake. Pour some more over 
the pump and the pipe leading to it, as well 
as the pipe leading back to the main tank as 
far as you can get at it. Heating the carbu- 
retor that way is old stuff, of course, it's al- 
ways been a good way to make starting easy 
in real cold weather." 

"What if the ice is farther back in the pipe 
near the tank?" Carnaday asked. 

"In that case,'' Gus suggested, "about the 
only thing to do is to crawl under and thaw 
the pipe with rags dipped in hot water. You'll 
only have to work on the low spots in the 
pipe, because the water settles there." 

"Hp HANKS for the dope, Gus," Carnaday 
■l said, as he stepped on the starter while 
the mechanic watched to see if any signs of a 
leak appeared in the joints of the new pipe 
when the fuel pump began to force gas to 
the carburetor. "Guess you've covered all 
the things that are likely to keep gas from 
flowing, all right." 

"Except two," grunted Gus, running his 
finger around under each joint to make dou- 
bly sure there was no leak. 

"Two more ?" Carnaday questioned. "What 
are they?" 

"One is a frozen air vent to the tank," Gus 
replied. "Sleet, or even mud, can gather 
around the filler cap so tight that it closes 
the vent that lets air into the tank and then 
you're sure to stop. If the vent is a separate 
standpipe, moisture can collect in it and freeze, 
and the result will be the same." 

"I hadn't thought of that," Carnaday ad- 
mitted. "And what's the other?" 

Gus smiled. "The most common trouble of 
all when the motor stops for lack of gas — 
and one that can fool even the expert, be- 
cause he may not think to look for it — is an 
empty gasoline tank !" 

USE OXYGEN INJECTION 
TO REPLACE BREATHING 

Staying alive without breathing is a star- 
tling possibility suggested by recent experiments 
in England. In one test, a dog survived a two- 
hour exposure in an artificial atmosphere devoid 
of oxygen, its life being preserved by injecting 
a stream of small oxygen bubbles through a 
hypodermic needle into an artery in the leg. 
The blood of the living animal was oxygenated 
or refreshed by direct contact with the oxy- 
gen, just as it normally would be by indirect 
contact with oxygen of the air through the 
membranes of the lungs. Further tests are ex- 
pected to show whether injection of oxygen 
into the human blood would be of benefit in 
reviving persons near death from drowning, 
and in treating sufferers from lung diseases. 

PROCESS SETS CONCRETE 
IN TWENTY MINUTES 

A concrete which sets so quickly that a 
man can walk on it without leaving a trace 
twenty minutes after it is laid has recently 
been demonstrated. The concrete mixtures in 
general use require a far greater amount of 
water to obtain the necessary plasticity than is 
needed for the water's chemical effect of hy- 
dration alone. Recognizing this fact, states the 
inventor, he has devised a simple and inex- 
pensive process of removing the excess water 
quickly. 
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INTERESTING INVENTIONS 

An Early Revolver 




er was patented in 1836. 
Samuel Colt, its originator, was known 
as the boy inventor. While still a lad 
he ran away to sea and whittled the 
first model of a repeating fire-arm out 
of wood during his leisure moments on 
shipboard. Colt was persevering. Three 
years later, in 1839, he had made im- 
provements to produce the second re- 
volver shown here. It was used in the 
Mexican War with excellent effect. 
By 1852, Colt had the largest fire- 
arms factory in the world. Colt died 
a very wealthy man. 




ECEIVED your book, 'Patent Protection'," 
writes an inventor, "and I am only sorry that I did 
not have the information contained therein some 
thirty years ago. J have been unfortunate 
enough through my ignorance to lose out in at 
least three major instances where understand' 
ing would have helped immeasurably." 

Every inventor should realize one thing. Ignorance 
is dangerous, where Patent matters are concerned. 
The easiest way for an inventor to lose his rights, his 
possible profits is to do nothing because he doesn't 
know WHAT TO DO. That is why inventors by 
t he hundred have welcomed the books shown here. 
They tell them WHAT TO DO. Their facts are 
valuable, often vital. They may be the means of 
<aving money, saving time, and most important, sav- 
ing later disappointment. 

Can You Answer these Questions? 

How the Patent Laws protect an inventor? What 
is the first simple step to take to establish a claim to 
an invention? What kind of a sketch or drawing 
is needed? When is a model needed? What can an 
inventor do to secure financial assistance? Why a 
Patent is necessary? What can be Patented? What 
a competent Patent Attorney can do for you? What 
will it cost? What is the preliminary search 
and why it is important? 

These and other questions are answered 
in nur 4s page book of facts, "Patent Pro- 
tection.'' Also it shows interesting inven- 
tion-.. 115 mechanical movements, views of 
the U. S. Patent Office, and much more. Wc 
gladly send the book with our compliments 
to serious, interested men. 

How We Help Inventors 

For thirty-six years — more than a third of 
a century— it has been our business to help 
nventors. We have represented THOUSANDS 
hem in their dealings with the U. S. Patent 
Office. Wc answer questions. We study each de- 
vice to bring out its best Patentable possibilities; 
wc often dissuade inventors who might have gone 
ahead with inventions which could not possibly 
have been protected. By carefully developed 
methods, we try to keep expense at a minimum. 
W'c arrange deferred payments when needed. 

A New Book About Selling Inventions 

There are two sides to every inventive success: 
The inventive side and the commercial side. A 
good invention, poorly handled, can prove a fail- 
ure commercially. An ordinary invention, prop- 
erly handled, can be made a money-maker. In a 
NEW special booklet, just published, we give 
you some suggestions on "When and How to Sell 
an Invention"; practical hints on the commercial 
side of inventing. We'll send this new booklet 
FREE along with "Patent Protection". Use 
the handy coupon. Do that now, while you have 
it in mind. 

■ai VICTOR J. 

Evans & Co. 

egistered Patent Attorneys, 

Main Office: 710-A, Victor Building, 

Washington. D. C. 

Other Offices: 16-IO-C Conwnv Blda., Chicago; 1007-C WooIwiTtfa Bid*. 
New York; 614-C Empire Itldg., Pittsburgh; I010-C Hobarl biuu., San 
Franeiaco; 7S6-C Security llliiic.. Lot Angeles. 

Kfndtysendmea FREE copy of your book, "Patent Protection", and at to 
your HpP.-ial booklet of Su*K'"<tionB on When andllow to Sell an Invention. 

(Same books can be secured from branch office nearest you.) 
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Skyscrapers Torn Down from the Ground Up 



of "mopping up" by the power shovel. 

Equipment and methods have to be varied 
to fit each job. When the company razed 200 
buildings on the three-block space now oc- 
cupied by Rockefeller Center, one of the sim- 
plest of the builder's or excavator's devices 
was used — in reverse. After the roof of an 
old, five-story dwelling had been removed, 
workmen on the top floor began to shore up 
one of the outer walls, from the inside, just as 
a tunnel is shored. Long timbers, leaning 
against the upper part of the wall, were braced 
at the bottom of the opposite wall. Barmen 
walked up the inclined planks and pried 
them lower and lower, as if they were prop- 
ping up the outer walls more tightly. The 
walls bent outward and fell, a whole story 
at a time. 

A DIFFERENT plan was used in the dem- 
olition of the "Spanish Flats," a few 
years ago. An area of about 80,000 square 
feet was occupied by ten- and sixteen-story 
buildings, with thick, substantial walls which 
gave unusually stubborn resistance to the bar- 
men. The difficulty was met by cutting ver- 
tical slots into the walls. The effect was to 
divide them, at the top story, into huge piers. 
At the foot of each pier, a two-foot hole was 
cut. One end of a twenty-four-inch I beam, 
lifted by a derrick, was guided into the hole. 
Then the derrick pulled up on the other end 
of the beam — and over went the pier! The 
contractors had converted the derrick into a 
mechanical barman, wielding a 2,500-pound 
bar. 

The regular bar, which practically all New 
York wreckers now use in preference to the 
adz and pickax, owes its original design to 
the Volk Company — and to a demand for 
firewood. 

When Albert Yolk first entered the wreck- 
ing business, other wrecking contractors were 
salvaging floorboards. Workmen used bars 
with wide, flat edges, and short "heels," or 
bent-up ends. Starting at the proper side of 
a floor, they lifted out each board carefully 
so as not to damage the board. 

"We adopted new bars, with sharp, nar- 
row points, and much longer heels," says Yolk. 
"Workmen could easily jab them into any 
convenient parts of a floor, and rip it out 
swiftly. The boards were splintered, but we 
sold them for firewood. Of course, the differ- 
ence in value was much less than what we 
saved in labor costs, as well as in the property 
owner's time. 

"Another practice, years ago, was to put 
all bricks into baskets and lower them gently 
to the ground, to be cleaned and sold. One 
of our foremen devised a wooden chute. It 
didn't carry the bricks quite so gently, but it 
saved expenses. It was adopted throughout 
the industry." 

Changing values always are vital factors in 
the wrecking industry. Its methods must con- 
form to the balance between the salvage mar- 
ket on the one side, and labor costs and the 
value of speed on the other. Speed grows 
more important as land values increase; the 
more a piece of ground is worth, the more 
its owner loses while it is idle. 

WHEN" the Yolk company began opera- 
tions, wrecking contractors were paying 
for the privilege of demolishing buildings, and 
making their profits from salvage. The Yolk 
company began to offer property owners less 
money and more speed. 

Other contractors were saving sash weights, 
door knobs and even screws. Doors were 
taken down in perfect condition, and the 
jambs were carefully cut out. The Yolk work- 
ers ripped the doors off, without even unscrew- 
ing the hinges, and sold them at half price. 
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(Continued from pane 15) 

They splintered the jambs for firewood. They 
smashed window panes instead of removing 
them. Their first wrecking job, on two five- 
story brownstone houses, was finished in two 
weeks instead of the customary four. 

Twenty-six years later, in 1929, the Yolk 
company's men were smashing modern bath- 
tubs and dumping them with the other rub- 
bish, instead of hoisting them down to be 
sold secondhand. 

The more valuable and easily handled ob- 
jects, such as chandeliers, mantels, and mir- 
rors, however, always have been removed be- 
fore demolition. 

SECONDHAND structural steel has almost 
always been disposed of profitably. Even 
wood has had its occasional day. During the 
World War, when new lumber was imper- 
fectly seasoned, the builder of one of New 
York's most fashionable apartment houses 
insisted on secondhand timbers for much of 
the construction. Today a large part of the 
salvaged lumber goes to bakers with wood- 
burning ovens. 

The really vast changes in salvaging opera- 
tions, since the days when wreckers paid for 
the right to dismantle houses, was strikingly 
illustrated at the demolition of the famous 
old Waldorf-Astoria Hotel. At its last ap- 
praisal, that building was worth five million 
dollars. When a contracting firm tore it down, 
the cost was .$900,000, and all the salvaged 
materials brought only SI 50,000! 

One of the most curious of all salvage jobs 
occurred when the Volk company demolished 



Derricks Help Make History 




QO\'IET engineers recently faced a 
^ strange problem in removing the huge 
metal two-headed eagles, symbols of the 
czarist regime, from the towers of the 
Kremlin in Moscow. Cranes, mounted 
on a suspended steel structure, lowered 
the shields as shown in the photograph 
above. 



the old United States Assay Office, in Wall 
Street. Sweepings and other debris — including 
even chimney soot — were "smelted," and 
yielded $10,000 worth of gold — more to the 
ton than many a gold mine. 

Instead of destroying the beautiful facade 
of that 100-year-old structure, the wreckers 
took down the stones carefully and numbered 
each one, according to position. They were 
put together again as the facade of a wing 
of the Metropolitan Museum of Art. 

By a similar procedure, many entire build- 
ings have been transplanted to new locations. 
For instance, the old Hotel Savoy was shipped 
from New York to Havana, in pieces. But the 
usual disposition of demolished structures is 
different. 

Most of a twenty-five-story, 325-foot-high 
office building — the tallest ever demolished — 
lies at the bottom of the Atlantic Ocean. The 
Volk company hauled the debris to barges 
which carried it out to sea. There, too, lie the 
old Waldorf-Astoria, and at least two other 
renowned hotels, besides countless lesser build- 
ings. 

AUTOMOBILES traversing New York 
City's West Side Highway will pass over 
the old Criterion and Century theaters, and 
the Majestic hotel. Their masonry remains 
were used in making a fill. 

The 200 buildings cleared from the Rocke- 
feller Center site, and the ancient slums 
razed to make way for the modern residential 
development known as Knickerbocker Village, 
rest close together on Long Island, helping to 
convert a swamp into solid ground which 
will later be the foundation for still other 
dwellings. 

An office building in the New York financial 
district had a steel frame and masonry walls 
from four to ten feet thick. The wreckers 
tried to split up the massive stones by drilling 
holes, filling them with water, and freezing 
the water with dry ice. It was only partly 
successful. They tried pneumatic pressure, us- 
ing oxygen compressed in tanks. Experiments 
with hydraulic force indicated that more com- 
plete equipment of that sort might be effective 
on future jobs. But the fortresslike walls finally 
were wrecked by a standard mechanical 
method, the "plug and feather" system. Holes 
were drilled at intervals, and wedges were 
pounded in until the stones split. 

Similar tactics were used on the old Stand- 
ard Oil building, not far away. The 250-foot 
tower had stones as heavy as nineteen tons, 
which had to be broken and lowered to the 
street. Altogether, 1,000 tons of rock were 
taken from the walls. 

THE most serious difficulty ever met by the 
Volk company was when they used the 
upside-down system for the first time on a 
really tall structure. It was a twenty-four- 
story office building, 250 feet high. It was a 
narrow building, and the debris piled up all 
the way to the fifth floor ! That situation was 
a new one. 

Across a narrow street was the New York 
Stock Exchange. The wreckers were afraid 
if the power shovel cut too much of a hole 
in the brimful walls, the rubbish would pour 
out and "flood" the exchange, or other near- 
by buildings. 

The shovel made a cautious start, and noth- 
ing happened. It made a wider opening in the 
walls, and bit more deeply into the pile, but 
still nothing happened. The debris was packed 
down so hard it couldn't fall out. The tight- 
ness of the heap made excavating slower than 
usual, but still it was speedier than the old 
method. 

And speed, next to safety, is the chief meas- 
ure of success in wrecking. 

POPULAR SCIENCE MONTHLJj 
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IND YOUR CAR ON THIS CHART 

IPORTAN'T! jhe price per gallon of an anti-freeze means nothing unless you know 
• many gallons you will need during the entire winter. You can t get that information on 
>oil-away ami-freeze. But you ean get it for Eveready Prestone...and here it is. See how 
usonably you can get two-way protection all winter long against both freeze-up and rust 
th one that of Eveready Prestone— one shot because it won't boil off. no matter how warm 
e weather gets between the cold snaps. If your car isn't on this chart, your dealer has a 
art showing all cars; and amounts needed for temperatures to 62° below zero. 

Find your car and read from left to right, fke first figure shews the protection yon 
get with one gallon of Evertady Prestone in the cooling UJl'i",' the second with one 
and a half gallons-and so on. " + " means above lero. »— ' means below sero. 
If your car has a hot water heater, add M gallon to the Quantity called for. 
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PLAY SAFE. ..PUT IN 

Eveready PRESTONE 

the GUARANTEED* ANTI-FREEZE 

One shot, put in now, will guard your car against freeze-up and 
rust all winter. Eveready Prestone won't boil off no matter how 
warm the weather gets between the cold snaps. Has no odor. 
Specifically guaranteed. 

ASK YOUR DEALER THIS ONE QUESTION 

Of more than 100 brands of anti-freeze cn the market, most are 
based on alcohel — but many are not plainly labeled as such. So ask 
your dealer this question about any anti-freeze you consider buy- 
ing: "How much of this product is alcohol?" That is important, 
for alcohol, no matter how disguised or what it is called, is subject 
to evaporation, leaving you without adequate protection. 

Your dealer will tell you that Eveready Prestone contains no 
glycerine, no alcohol . . . and that it will not boil off or evaporate. 
Back tf every drop of Eveready Prestone is the following guaran- 
tee . . . your definite assurance of all-winter protection. 



*A DEFINITE 
GUARANTEE 



'RICE REDUCED AGAIN 

veready I'restone was used by a million more motorists 
at winter than the winter ln-fore. Thanks to by far the 
gge*t volume in its history, the price has been reducwl 
rain to only $2.70 a gallon. 



$070 

Mnm A GALLON 




"National Carbon Company, Inc.. specifi- 
cally guarantees that Eveready Prestone, 
if used according to printed directions, 
in normal water cooling systems, will pro- 
tect thecoolingsystem of yourcar against 
freezing and clogging from rust forma- 
tions for a full winter, also that it will 
not boil away, will not cause damage to 
ear finish, or to the metal or rubber parts 
of the cooling system, and that it will not 
leak out of a cooling system tight enough 
to hold water." 

SPECIAL OFFER... A "WeatherWheel" 
which will help you to forecast the weath- 
er. Also "Weather as a Hobby" — a 48- 
page illustrated book, prepared by w eath- 
er experts. Full of fascinating weather 
facts. Send 10c (stamps or coin) to 
National Carbon Co.. Inc., Box 600, Grand 
Central Station. New York. N. Y. 
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Unit of Union Carbide and Carbon Corporation 
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